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OPERATES  - up  to  4 terminals  running  INDEPENDENT  programs 
HARDWARE  TIME  SHARE  — Requires  no  modifications  to  computer 
IDEAL  FOR  — All  multi-terminal  applications 


The  SwTPC  multi-user  system  converts  our  standard  6800 
single  user  computer  into  a multi-user  time  share  system 
that  may  be  operated  with  up  to  four  terminals.  The  four 
terminals  operate  independently  and  may  be  running  four 
different  programs. 

No  modifications  to  the  computer  are  necessary,  you  sim- 
ply plug  in  the  multi-user  board  and  add  an  interface  for 
each  additional  terminal. 

The  multi-user  system  is  ideal  for  program  training,  multi- 
station business  applications  and  for  computer  aided  in- 
struction (CAi  h Speed  reduction  from  a single  user  system 
is  negligible  because  all  switching  is  done  in  hardware. 

Multi  user  BASIC,  suitable  for  program  instruction  and  sim- 
ple business  applications,  is  included  with  the  multi-user 


board.  An  8K  disc  BASIC  is  also  available  for  systems  in 
which  disc  drives  are  used.  This  software  has  a complete 
nine  digit  floating  point  math  package,  full  string  features 
and  data  files. 

For  computer  aided  instruction  applications,  a full  feature 
version  of  PILOT  is  available.  It  includes  math  operators, 
misspelling  match  features  and  all  other  proposed  for  the 
ANSI  I standard  version.  The  6800  multi-user  system  is  just 
as  economical,  but  far  more  flexible  and  powerful  than 
multiple  small  machines  for  CAI  applications, 

MUB-68  Multi-User  Board  and  BASIC  Software 


Assembled  and  tested . ....  $150.00 

Kit . . . . . $129,95 


SOUTHWEST  TECHNICAL  PRODUCTS  CORPORATION 
219  W.  RHAPSODY  circle  inquiry  no.  49 

SAN  ANTONIO,  TEXAS  78216 


Model  Z-2D 
One  or  two  disks 
Up  to  512K  of  RAM/ROM 
Up  to  184K  of  disk 


System  Two 
Dual  disk 
Up  lo  512K  of  RAM/ROM 
Up  to  184K  of  disk 


Model  Z-2 

Up  to  51 2K  of  RAM/ ROM 


Fill  your  computer  needs 
with  the  industry’s 
most  professional  microcomputers 


#1  IN  RELIABILITY 

When  you  choose  Cromemco  you 
get  not  only  the  industry’s  finest 
microcomputers  but  also  the  indus- 
try’s widest  microcomputer  selec- 
tion. 

What’s  more,  you  get  a computer 
from  the  manufacturer  that  compu- 
ter dealers  rate  #1  in  product  re- 
liability.* 

Your  range  of  choice  includes 
our  advanced  System  Three  with 
up  to  four  8"  disk  drives.  Or  choose 
from  the  System  Two  and  Z-2D  with 
5"  drives.  Then  for  ROM-based  work 
there’s  the  Z2.  Each  of  these  com- 
puters further  offers  up  to  Vz  mega- 
byte of  RAM  (or  ROM). 

We  say  these  are  the  industry’s 
most  professional  microcomputers 
because  they  have  outstanding  fea- 
tures like  these: 

• Z-80A  microprocessor  — oper- 
ates at  250  nanosecond  cycle 
time  — nearly  twice  the  speed  of 
most  others. 


•Rated  in  The  1977  Computer  Store 
Survey  by  Image  Resources,  Westlake 
Village,  CA. 


Up  to  512  kilobytes  of  RAM  and 
1 megabyte  of  disk  storage 

x 


System  Three 
Two  to  four  disks 
Up  to  512K  of  RAM/ROM 
Up  to  1 megabyte  of  disk 

* 21  card  slots  to  allow  for  un- 
paralleled system  expansion  us- 
ing industry-standard  S-1G0 
cards. 

• S-10Q  bus  — don’t  overlook  how 
important  this  Is*  It  has  the  in- 
dustry's widest  support  and  Cro- 
memco has  professionally  imple- 
mented it  in  a fully-shielded 
design. 


• Cromemco  card  support  of  more 
than  a dozen  circuit  cards  for 
process  control,  business  sys- 
tems, and  data  acquisition  in- 
cluding cards  for  A-D  and  D-A 
conversion,  for  interfacing  daisy- 
wheel  or  dot-matrix  printers,  even 
a card  for  programming  PROMs. 

• The  industry's  most  professional 
software  support,  including  FOR- 
TRAN IV,  16K  Disk-Extended 
BASIC,  Z-SO  Macro  Assembler, 
Cromemco  Multi-User  Operating 
System — and  more  coining. 

• Rugged,  professional  all-metal 
construction  for  rack  (or  bench 
or  floor  cabinet)  mounting.  Cab- 
inets available. 

FOR  TODAY  AND  TOMORROW 

Cromemco  computers  will  meet 
your  needs  now  and  in  the  future 
because  of  their  unquestioned  tech- 
nice!  leadership,  professionalism 
and  enormous  expandability. 

See  them  today  at  your  dealer. 
There's  no  substitute  netting 
the  best. 


Cromemco 

incorporated 
Specialists  in  computers  and  peripherals 
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THIS  MONTH’S  COVER 


A patient  lies  in  the  antiseptic 
whiteness  of  a major  hospital.  Quiet 
surrounds  the  room  but  the  patient 
is  not  alone.  He  is  being  monitored 
by  a small  computer  on  the  side  of 
the  bed.  Any  change  in  the  vital 
body  functions  will  cause  the  com- 
puter to  quickly  analyze  the  situa- 
tion and  take  the  necessary  actions. 

The  actions  may  be  to  signal  the 
nurse  that  a major  change  has  oc- 
curred or  adjust  the  setting  of  a life 
support  system. 

This  month's  cover  represents 
the  use  of  the  microcomputer  as  a 
physician's  tool.  Serving  as  an  ever 
present  monitor  to  critically  ill  pa- 
tients or  helping  in  the  diagnosis 
and  treatment  of  disease. 

The  cover  was  designed  by  our  Art 
Director  Fino  Ortiz:  photography  by 
Dick  Prochaska.  Equipment  was 
supptied  by  the  following  Southern 
California  Computer  Stores:  Ad- 
vanced Computer  Products,  Santa 
Ana:  Adventures  in  Computing, 
Fountain  Valley:  Bits  N Bytes, 
Fullerton;  and  Byte  Shop,  Placentia. 
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Memory  Makes  the  Computer, 
Central  Data  Makes  the  Memory 


Memory  is  an  important  part  of  a computer 
system.  So  don’t  even  think  of  settling  for  a 
poor  quality  RAM  board.  Central  Data  offers 
carefully  engineered  16K,  24K  and  32K  RAM 
boards  to  suit  your  needs.  We  take  our  RAM 
boards  seriously,  so  should  you. 

Reliability.  Each  one  of  our  boards  comes  com- 
pletely assembled,  tested  and  burned  in.  No 
fiddling  with  an  infinite  number  of  parts  from  a 
kit  or  costly  investment  in  equipment  to  test 
your  board . Each  one  of  our  boards  is  backed  by 
a one  year  warranty  to  insure  your  satisfaction. 
Expandability . We  offer  a 16K  RAM  board 
with  capacity  to  32K.  You  can  purchase  a 16K 
board  and  expand  later  or  buy  a full  32K  . 


I 

I Please  send  me  the  following:  Name  _ 

. □ 16K  RAM  board  (£289}  Address 

□ 32K  RAM  board  ($475)  City  — 

I Q additional  information  nrp 

| 1 enclose  £ip 

III.  residents  add  sales  tax. 


Central  Data  P.O.  Box  2484  f Sta.  A Champaign,  [161820 


Performance.  Unlike  some  dynamic  memory 
boards,  ours  uses  an  invisible  refresh  that  inserts 
refresh  cycles  between  your  computer’s  normal 
memory  access  cycles.  This  eliminates  loss  in 
performance  of  your  computer  with  lengthy 
refresh  cycles. 

Power.  Our  board  uses  less  than  one-half  the 
power  of  a static  RAM. 

Price.  You  can  buy  a I6K  RAM  board,  com- 
pletely ready  to  use  , for  only  $289.  A full  32K 
RAM  board  is  available  for  $475,  or  you  can 
add  on  later  for  only  $200. 


When  you  buy  our  memory  board,  you  ’ll 
be  buying  the  best  equipment  at  the  best  price. 
Order  yours  today  by  mail  or  phone. 


1 


Central 
ata 


P.O.  Box  2484,  Sta.  A 
Champaign,  II  61820 
j {217)359-8010 
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I have  a lot  to  talk  about  this  month, 
but  before  I get  into  it,  all  of  us  at 
INTERFACE  AGE  would  like  to  con- 
gratulate Burchanel  Green  at  Crea- 
tive Computing.  Burchie  will  become 
a mommy  sometime  in  November 
and  we  think  it’s  great. 

Many  events  have  taken  place  in 
the  iast  several  months  that  have 
disturbed  me,  and  I think  they  have 
done  harm  to  the  industry,  I am 
speaking  specifically  of  the  number 
of  shows  that  have  and  will  be  tak- 
ing place  this  year. 

There  are  over  24  shows.  Each  time 
a show  Is  run,  the  attendance  is  a lit- 
tle less,  the  booths  a little  more 
shoddy  and  the  attendees'  interest 
level  down.  As  John  Dilks  put  it, 
"There  doesn't  seem  to  be  any  more 
excitement.1’ 

There  are  several  factors  causing 
this  low  interest  phenomenon,  as  I 
see  it.  The  first  and  most  obvious  is 
that  there  are  too  many  shows.  It 
seems  like  every  month  there  is  at 
least  one  show  going  on  somewhere, 
and  promoters  are  planning  even 
more.  Another  factor,  expressed  by 
my  wife,  is  that  people  are  more  con- 
cerned about  the  cost  of  lettuce 
than  spending  ten  or  twenty  dollars 
to  attend  a show.  The  other  fact,  and 
probably  the  most  interesting,  is 
that  we  are  now  what  we  wanted  to 
be  — an  industry,  and  as  such  are 
taken  for  granted.  Practically  every 
magazine  you  pick  up  has  some 
story  on  micros.  Even  department 
stores  are  carrying  them  as  part  of 
their  everyday  product  line.  Ap- 
parently the  industry  has  really 
come  of  age  and  consequently  must 
review  the  total  situation. 

As  1 see  it,  there  is  really  only  one 
way  to  bring  back  some  of  the  ex- 
citement and  raise  the  attendance 
of  the  shows.  That  is  to  first  limit  the 
number  of  shows  to  three  a year,  I 
would  recommend  the  West  Coast 
Computer  Faire  begin  sometime  at 
the  start  of  the  year  with  alternating 
sites  along  the  west  coast.  Next, 
NCC  and  Mini-Micro  should  com- 
bine into  one  large  show  and  either 
hold  it  in  Chicago  or  Dallas  about 
mid-year.  Of  course,  Personal  Com- 
puting should  remain  to  wrap  up  the 
year  on  the  east  coast. 

Along  with  limiting  the  number  of 
shows,  the  gate  fee  shoufd  also  be 
reduced  to  some  reasonable  price, 
say  two  to  three  dollars  but  not  more 
than  five.  The  show  should  be  sup- 
ported by  the  exhibitors,  not  the  at- 


tendees. The  practice  of  tradeouts 
should  be  completely  stopped  and 
definite  rules  should  be  laid  out  on 
what  a booth  should  look  like  and 
how  the  exhibition  hall  will  be  set  up. 

Promoters  of  shows  should  be  will- 
ing, under  these  conditions,  to  pro- 
vide items  such  as  chairs,  lounges 
and  moving  equipment  as  part  of  the 
total  show  package  to  the  exhibitor. 
The  promoter  shoufd  be  willing  to 
provide  stipend  payments  to  speakers 
if  seminars  are  to  be  part  of  the  show, 
or  be  willing  to  provide  a percentage 
of  the  profits  from  the  sale  of  semi- 
nar tapes  or  printed  proceedings. 

This  all  sounds  like  I am  saying 
that  a committee  should  be  set  up  to 
establish  all  these  guidelines.  Not 
really.  I do  feel  that  all  the  show  pro- 
moters should  get  together  at  one 
place  this  year,  say  in  August  at 
PCC,  and  work  out  a loosely-knit 
coalition.  The  industry  is  mature 
enough  to  allow  for  this  to  be  some- 
what self-policing,  f don’t  feel  that 
the  magazines,  such  as  INTERFACE 
AGE,  should  or  even  could  be  respon- 
sible for  setting  up  this  type  of  trade 
watch.  What  1 feel  we  can  do  and  are 
obligated  to  do  is  provide  a forum  for 
the  show  promoters,  attendees  and 
exhibitors  to  express  their  feeling 
on  what  should  be  done.  Therefore.  I 
invite  your  input,  but  please  define 
your  place  in  the  industry. 

One  really  excellent  thing  that 
does  come  out  of  shows  is  getting  a 
chance  to  see  some  pretty  inter- 
esting pieces  of  equipment,  or  get- 
ting to  talk  to  people  who  have 
become  involved  in  providing  some 
form  of  service. 

At  a recent  show  I had  the  chance 
to  see  a littie  project  put  together  by 
INFO  2000.  They  have  taken  the  Heath 
H-8.  replaced  the  8080  CPU  with  a 
2-80  and  disk  controller  and  can  run 
CP/M.  Microsoft  BASIC,  CBAS1C, 
FORTRAN  and  COBOL  They  also  let 
me  in  on  a little  secret.  The  Godbout 
12K  boards  for  the  H-8  are  really  ex- 
cellent and  provide  a cost  effective 
means  of  adding  memory. 

Since  I am  a software  type,  I really 
get  excited  over  seeing  interesting 
applications.  The  Structured  Sys- 
tems Group  is  what  I consider  a real- 
ly top  software  company.  They  pro- 
vide business  software  — general 
ledger,  name  and  address  lists,  and 
now  accounts  receivable— that  is 
well  thought  out,  documented  and 
tested.  Two  other  companies,  Soft- 
ware Dynamics  and  Technical  Sys- 
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For  Business.  ten, 

(7D7|  673-7100 
REHO 

Byts  Shop  of 
1702}  628-8080 

NEW  JERSEY 

■ISEL.1H 

Computei  Marl  eaf 
(20 1}  283-0600 

HEW  YORK 
NEW  YORK 
Computer  Mini  ml 
(2121  686-7023 

NORTH  CAROLINA 
BOONE 

Alpha  Digital  Systems 
1704}  164-7948 

Ohio 

CLEVELAND 

Byln  Shop  Of 
1216}  333-326t 
COLUMBUS 
MrpMrrjinrn  D-giun 
Eten  homes 

OREGON 
BEAVERTON 
Byte  Shop  ol 
1M3}  644-2666 
EUGENE 
Beal  Oregon 
Computer  Co 
(5031  464-1040 
PORTLAND 
Byte  Shop  ol 
(503}  223-3486 

PENNSYLVANIA 

burgettstown 
Ei.iintsa  Computer 
CoimupiL 
1472}  72S-351D 
FftAZEB 

Personal  Computer 
Corporation 
[215)  647-8460 
HUNTINGDON  VALLE  T 
Maiketi  inp  Systems 
(2151947  0670 

TENNESSEE 

KNOXVILLE 

Byte  ShOpi  $r  TWiWMrf 
1615)584-0365 

TEXAS 

FORT  WORTH 
Tandy  Computers 
1817)  335-71 9ft 
HOUSTON 
Com  pul  cm  rail,  im; 

1713)  &7743S64 
Eteetremc  Specially  Co 
(713)6654477 
LUBBOCK 
Computer  pi 
VYafll  Toyns 
IKS}  7CA-7f34 
RICHARDSON 
The  Mteio  Store 
12141 DM096 

UTAH 

SALT  LAKE  CITY 
Byte  Shop  el 
iSPM  355-1041 

0#1*  Htarid 

1801}  943-WJ3 

VIRGINIA 
A LEVAN  DR  lA 
Tne  Computer  Hardware- 
SlOte.  Incnlpgralgii 

spfbnofielo 

TUl-  Computer  WmkihOp 
ol  NoHh  Virginia,  Inc 
1703}  321.9047 
YiRGiNLA  UEACH 
Homo  Computfi 
Center,  Int. 

WASHINGTON 
BELLEVUE 
Byte  Shgp  ol 
|2D5)  7460651 
SPOKANE 


MutruvyLtemi 


WISCONSIN 
MILWAUKEE 
The  Milift&uhce 
Computer  Slore 

(41 4|  259-9  H0 

WYOMING 

JACKSON 
Tpteaii  Ogia  Sy«eitii 
|307}  7330315 

AUSTRALIA 

GORDON 

ThNiiMJ  ppciic 
4S6J706 
WEST  PERTH 
Aualtenan  Computer 
Pr  (Ktecis 
1091  322-6497 
ALICE  SPRINGS 

Microcomputer  SyttVm* 

Altec  Springs,  NT 
NORTH  FREMANTLE 
Jamea  Me  L;u1y  fi  Son 
35-407? 

NORTH  SYDNEY 
Kmgiway  Campurets 
929-lrttH 


BELGIUM 

BRUSSELS 
Cnmputnr  Rtoddiuh 
1071  S33.9C93 

CANADA 

TORONTO 
The  Computer  Ptuw 
(4101598  0282 
VANCOUVER 
Byte  Shop  fit 
(«14|  756-05H 
PacUlc  Computer 
Steio.  Lid 
1MH|  438-3382 

ENGLAND 

LONDON 

Computer  Ap[i|  iLdllrnli 
Reurarcu 
(01)  3Ft40H 

SALFORD,  MANCHESTER 
Computer  -ppiiQfi  By^lema 

France 

RAR3& 

Computer  BouilHluA 
510095.047 

GERMANY 
MUNICH 
DaLiniog  KG 
|Dti9}  400-4093 

HOLLAND 

Rome  a 
TttteN  60*03 

HONG  KONG 
CAUSEWAY  BAV 
Tel  tec 
5-7B 1-6051 

JAPAN 

TOKYO 

Nihon  Tprmjnnl  Computer 
Tokyo  170 

SPAIN 

BARCELONA 
Iniolccncis 
(6001  JM-71  IQ 

SWEDEN 
BROMM-A 
Mentor,  AES 


SWITZERLAND 

Zurich 

Cermcro.  A G 
(flt}  242.2003 

VENEZUELA 
CARACAS 
E D C.  MEGA.  C A. 
33-70-95 


4 INTERFACE  AGE 


1509]  747-4135 


MULTI-USER 

TIME-SHARING 


HARD- 

SUB-SYSTEM 


MULTI-TASKING 


MEMORY 
MANAGEMENT 


THE  SUPER  MICRO 


The  Alpha  Microsystems  AM- 100™  is  the  first  inte- 
grated microcomputer  system  to  provide  the  user  with 
the  power  of  a 16-bit  commercial  mini-computer 
plus  the  low  cost  interchangeability  of  8-bit  micro- 
processors. S-100  compatible,  the  AM- 100™  is  a 
unique  investment  that  can  be  expanded  to  large 
data  handling  capabilities  as  the  user’s  requirements 
grow. 

UPWARD  COMPATIBLITY 

Because  the  AM- 100™  is  upward  compatible,  the 
user  may  expand  his  system  without  hardware  or 
software  obsolescence.  A minimum  AM- 100™  com- 
puter system  may  start  with  on-line  floppy  disk 
storage.  As  the  user’s  requirements  expand,  hard  disk 
storage  may  be  added  (utilizing  AM-400™  or  AM- 
500™  subsystems)  from  10  to  2400  megabytes  on- 
line with  complete  upward  compatibility. 

POWERFUL  SOFTWARE 
With  the  16-bit  CPU  providing  up  to  ten  times 
the  throughput  of  8-bit  microporcessors.  large  a- 
mounts  of  data  are  manipulated  fast  and  efficiently. 
Because  of  the  AM-100™’s  unique  multiplexed  S-100 
bus  compatibility,  many  low  cost  8-bit  peripherals 
are  supported  (static  memories,  I/O  facilities). Uti- 
lizing Alpha  Microsystems’  powerful  multi-user/multi- 
tasking time  sharing  operating  system  (AMOS™), 


a business  user  can  have  his  accounts  receivable  and 
other  bookeeping  functions  running  while  others 
are  making  inventory  and  sales  data  inquires  with 
the  same  AM- 100™  system. 

COMPLETE  DEVICE  INDEPENDENCE 
The  AM- 100™  incorporates  disk  file  management 
and  utilities,  multi-user  structure  file  system  with 
pass  words,  extended  compiler  and  reentrant  soft- 
ware, and  complete  device  independence.  For  time- 
sharing applications,  the  AM- 100™  has  incorporated 
a memory  management  system  providing  partitions 
up  to  48k  bytes  per  user. 

SOFTWARE  INCLUDED 
All  system  software  is  licensed  to  the  AM- 100™ 
as  part  of  the  system.  This  includes,  along 
the  operating  system  AMOS™,  a multi-pass 
Assembler,  ALPHABASIC™  compiler, 
alphaforth™,  ALPHAPASCAL™,  SORT,  ISAM 
and  various  utilities. 

QClpha 
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17875N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)  957-1404 
CIRCLE  INQUIRY  NO.  2 


WE  CRN 
HELP  YOU 
LOOK  EVEN 
BETTER  . . . 


36s'  wide  Designer  Series  w/Casters 


48”  wide  Desk  with  Mini  Rack 


48”  wide  Designer  Series 


Our  desks  and  enclosures  are 
designed  to  add  beauty  and 
distinction  to  your  products. 
Reasonable  pricing  and  deli- 
very plus  good  service  add  to 
the  pleasure  of  using  our 
equipment  with  your  product. 


Electronic  Systems 
Furniture  Company 
1215  E.  El  Segundo  Boulevard 
El  Segundo,  CA  90245 
(213)  322-4612 
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terns  Consultants,  both  deserve  a 
round  of  applause.  Both  companies 
provide  6800  software  that  is  well 
designed,  documented  and  easy  to 
implement. 

One  little  company  that  you  really 
don't  hear  very  much  about  is 
SOFTECH.  The  fellows  over  there 
are  providing  some  pretty  excellent 
6502  software  and  applications  for 
the  APPLE,  They  have  just  recently 
started  a new  marketing  campaign 
to  supply  tapes  of  programs  for  a 
very  nominal  charge. 

Of  course,  in  any  discussion  of 
software  venders  Digital  Research 
comes  to  mind.  I think  it  is  very  safe 
to  say  that  due  to  their  efforts 
(CPyM)  the  use  of  the  microcom- 
puter in  business  has  become  a fact 
instead  of  a fancy. 

Another  aspect  of  software  is  the 
place  of  the  consultant.  Consultants 
come  in  many  forms.  Some  consult* 
ants  purvey  their  expertise  in  books, 
and  some  in  the  traditional  consult- 
ant-client relationship.  David  Blair  of 
Microbiz  in  Long  Beach,  is  of  the  lat- 
ter type.  David  not  only  provides  ap- 
plications packages  written  specific- 
ally for  end-users,  but  helps  in  deter- 
mining just  what  kind  of  hardware 
base  fits  the  user’s  needs.  The  con- 
sultant, I feel,  is  really  the  wave  of  the 
future,  and  really  is  a must  particu- 
larly for  the  small  businessman. 

FIFO  ADS.  You  have  probably 
realized  that  when  you  send  your  ad 
in,  it  doesn’t  run  for  around  two 
months.  For  example,  if  you  send  an 
ad  in  June,  it  won’t  be  published  un- 
til September,  and  possibly  not 
then.  The  FIFO  is  a free  service  that 
is  subject  to  drop  if  we  overrun  on 
editorial  fora  given  issue. Therefore, 
if  you  think  you  might  sell  your 
equipment  within  that  two  month 
lag  period,  you  might  want  to  recon- 
sider sending  the  ad  in. 

CLUBS,  we  need  your  correct 
meeting  dates.  Send  the  information 
to,  INTERFACE  AGE  Magazine,  P.G. 
Box  1234,  Cerritos,  CA  90701. 

Recently,  I have  had  the  good  for 
tune  to  get  my  hands  on  a redesigned 
system  from  Pertec.  Rather  than  let 
the  cat  out  of  the  bag  now,  I II  just 
say  that  from  what  I have  seen  so  far 
the  system  is  pretty  good.  Roger 
Edelson  will  be  reviewing  this  re- 
vamped system  in  a future  issue, 
and  hopefully  by  then  we  will  have 
enough  information  to  talk  about  the 
software  that  goes  with  it.  ! hope 
that  gets  your  interest  going,  and 
with  a little  thought  you  can  pro- 
bably guess  what  the  system  is. 

Before  1 forget,  I want  to  make  sure 
that  those  of  you  who  live  on  the  east 
coast  wilt  be  at  the  Persona!  Com- 
puting Convention  in  August,  Be 
sure  to  drop  by  the  booth  and  say  Hi, 

carl 
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Is  your  TRASH  FLOW  higher 
than  your  CASH  FLOW? 


If  you're  a businessman,  we  knowhow 
difficult  it  is  to  keep  neat  and  efficient  ac- 
counting records.  Let  our  VERSATILE 
systems  do  it  for  you.  You'll  have  a com- 
plete system  built  into  a single  cabinet,  and 
a free  software  library  on  diskette  to  get 
your  computer  working  for  you  the  first 
day.  $3295  Assembled  and  tested. 

WHAT  ELSE  DOES  A COMPLETE 
SYSTEM  NEED? 


Contact  Our  Distributors  for 
Regional  Sales  and  Service 

Alexander  & Co.,  Inc.  Huron  Electronics 
5518  Florin  Road  415  N.  Silver 

Sacramento,  CA  95823  Bad  Axe,  Mich.  48413 

(916)  422-9070  (517)  269-9267 

The  Computer  Store 
3801  Kirby  Dr.,  Suite  432 
Houston,  Texas  77098 
(713)  522-7845 


Southeast  Representative: 

Scientific  Sales  Co. 
175  W.  Wieuca,  Suite  210 
Atlanta,  GA  30342 
(404)  252-6808 


DealerApplications  Available. 


SOFTWARE  LIBRARY 

Five  diskettes  are  included  to  give  you 
immediate  operating  and  programming 
capabilities. 

DISK  1 is  a master  diskette  with  BASIC, 
MDOS,  Text  Editor,  Assembler  and 
more! 

DISK  2 has  many  games  including  LUNAR, 
CRAPS,  and  SPLAT.  There's  room  left 
for  you  to  add  your  own. 

DISK  3 contains  a Small  Business  Account- 
ing package  which  includes  Accounts 
Payable  and  Receivable,  Inventory,  a 
General  Ledger,  and  more. 

DISKS  4 & 5 are  blank  so  you  may  add 
your  own  programs. 

Clean  it  up  with 
a VERSATILE  3B‘ 


COMPUTER  DATA  SYSTEMS 

5460  Fairmont  Drive  •Wilmington,  Delaware  19808  •302-738-0933 
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INTRODUCING 

THE  G2  PROGRAM 

UBRARY. 

Now  you  don't  hove  to  be  a programmer  to  use 

VAIII*  f DVH Dl llprl  ^ there’s  a reliable,  professional  source  of  useful  and  entertaining 
M %Wi  l|#w  w • programs  for  your  personal  computet  The  G2  Program  Library  from  GRT 

unlocks  the  full  power  of  your  personal  computet  Without  any  programming  knowledge  on  your  part 

The  G2  Program  Library  consists  of  applications  programs  pre-recorded  on  cassette  tapes.  A detailed  manual 
with  each  cassette  provides  complete  instructions.  And  G2  programs  contain  prompting  instructions.  So  they’re 
easy  to  use  every  step  of  the  way.  Just  load  the  tape  and  G2  puts  your  computer  to  work. 

The  first  three  G2  program  tapes  are  available  now:  For  exciting  family  games,  get  Beat  the  House.  You’ll  find 
Blackjack,  Craps,  Roulette  and  Slot  Machine  programs,  with  truly  random  chances  and  realistic,  casino-like  payoffs. 

Interested  in  your  health?  You’ll  want  Clinic.  Biorhythms,  Dieting  and  Longevity  programs  give  you  new 
perspectives  in  health  and  happiness,  along  with  some  pleasant  guidelines  to  follow. 

Need  a better  handle  on  your  money?  Buy  Personal  Finance.  Checkbook  is  a comprehensive  program  to 
balance  your  account  and  keep  within  your  budget,  while  Best  Choice  is  a novel  way  to  make  decisions  based  on 
the  facts  you  know  and  the  relative  importance  of  each.  Use  it  for  everything  from  choosing  a new  car  to 
selecting  your  next  stereo. 

Soon,  every  dealer  that  handles  personal  computers  will  stock  the  G2  Program  Library.  For  the  G2  dealer 
nearest  you,  call  us  toll-free  at  800/538-1770.  (In  California,  800/662-9810.)  And  if  your  favorite  computer  outlet 
doesn’t  yet  offer  G2,  have  him  call  the  same  number 

G2  is  the  newest  product  line  from  GRT,  the  world’s  largest  independent  producer  of  pre-recorded  tapes.  We’ve 
assembled  a team  of  software  specialists  to  produce  the  G2  Program  Library.  The  finest  library  of  personal  computer 
programs  available. 

Soon  you’ll  see  G2  program  tapes  in  many  other  fields  of  interest  Including  advanced  programs  to  challenge 
the  interest  of  even  the  most  serious  computer  user.  The  G2  Program 
Library  is  available  for  most  popular  brands  of  personal  computers. 

Just  select  the  package  marked  for  the  computer  you  own. 

Start  building  your  G2  Program  Library  now. 


- jd&P 


And  put  the  full  power  of  your  computer  to 

work  for  you.  THE  REASON 

YOU  BOUGHT 
YOUR  COMPUTER. 

m 

A product  of  GRT  Corporation 
Custom  Products  Division 
1286  North  Lawrence  Station  Road 
Sunnyvale,  California  94086 
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Dear  Editor: 

1 have  been  an  avid  reader  of  IN- 
TERFACE AGE  for  over  a year  now, 
during  which  many  good  words  have 
gone  by  in  your  editorials.  However, 
the  paragraph  advocating  that 
assembler  language  small  business 
applications  will,  in  your  opinion,  be 
the  “best  possible  choice”  cannot 
go  unanswered.  I am,  I should  add, 
an  old  school  assembler  program- 
mer from  the  days  when  these  new- 
fangled compilers  were  something 
that  no  seriuos  programmer  with  a 
whit  of  professional  pride  would  get 
within  ten  feet  of.  And  I believe 
assembler  programmer  has  its  place 
for  systems  programming,  real-time 
applications,  I/O  routines,  diagnos- 
tic and  test  procedures,  and  lots  of 
other  places.  But  I think  there  are 
several  important  reasons  why  the 
assembler  is  rarely  the  right  choice 
for  a small  business  application. 

First,  the  only  thing  that’s  cons- 
tant in  this  world  is  change,  to  quote 
an  old  chestnut,  and  that  is  espe- 
cially true  in  computer  systems.  Be- 
cause of  that,  it  is  probably  more  im- 
portant to  know  who  wrote  the  pro- 
grams you  are  planning  to  use, 
where  that  person  or  company  is, 
and  where  will  they  be  next  year 
when  you  need  the  inevitable 
change  or  upgrade.  Do  you  get  com- 
plete documentation  with  your  sys- 
tem that  allows  you  to  make 
changes  yourself,  or  to  hire  a pro- 
grammer to  make  them?  Do  you  get 
the  source  code  for  the  application? 
If  there  are  other  related  applica- 
tions that  you  don’t  need  right  away, 
but  may  need  in  the  future,  are  they 
available?  Will  they  fit  with  the  ori- 
ginal one,  and  use  the  same  files  or 
records?  In  other  words,  can  your 
system  grow? 

Flexibility  is  an  important  consid- 
eration. If  a small  business  is  buying 
a package  that  the  business  will 
maintain  itself,  chances  are  some 
changes  to  the  package  will  be 
desirable.  After  all,  no  two  busi- 
nesses are  exactly  alike.  Take  pay- 
roll, for  example  — due  to  no  fault  or 
desire  on  the  part  of  all  the  busi- 
nesses who  must  make  payrolls 
every  week  or  month,  the  rules  of 
the  game  change  every  year  predict- 


ably. Payroll  systems  must  then 
change  accordingly.  Programs  writ- 
ten in  assembler  are  probably  the 
hardest  for  the  business  to  be  able 
to  change.  Assembler  programs 
seem  most  susceptible  to  subtle 
bugs  that  creep  up  in  rare  cases 
where  you  forgot,  say,  to  test  the 
carry  flag  in  a case  that  only  comes 
up  once  a year. 

Transportability  is  another  impor- 
tant question.  Someday,  with  good 
luck,  the  owners  are  probably  hoping 
that  their  small  business  will  grow 
to  be  a bigger  business,  and  will 
need  a bigger  computer  of  another 
kind.  Assembler  programs  are  the 
least  likely  to  be  easily  transported 
to  another  type  of  computer  system, 
and  the  most  difficult  and  expensive 
to  translate.  Starting  with  a trim, 
efficient  and  optimized  assembler 
package,  the  new  computer  user 
may  be  promising  himself  a big 
headache  in  the  future  when  up- 
grade time  comes  around. 

Then  comes  the  question  of 
speed.  Here  assembler  programs 
usually  shine  compared  to  higher- 
level  language  packages.  But  I claim 
that  processor  execution  speed  just 
hardly  matters  in  small  business  ap- 
plications. The  system  is  limited  by 
how  fast  records  can  come  in  from  a 
disk,  or  by  how  fast  a printer  can 
push  paper,  and  rarely  are  such  pro- 
grams compute  bound.  The  speed 
advantage  of  assembler  programs 
seems  to  me  to  be  unimportant 
when  compared  to  the  improved 
understanding,  clear  structure,  ease 
of  modification,  and  transportability 
that  can  be  achieved  with  modern 
higher-level  languages. 

Let  me  say  in  closing,  so  as  not  to 
be  totally  negative,  that  if  the  intent 
of  your  paragraph  was  to  note  that 
there  must  be  something  better  than 
BASIC  for  business  applications, 
then  I heartily  agree.  And  I think 
there  are  several  important  reasons 
why  BASIC  is  rarely.  . .but  that’s  yet 
another  letter.  Given  that  assembler 
and  BASIC  are  frequently  the  only 
choices,  BASIC  does  have  many  of 
the  advantages  I’ve  mentioned 
above. 

Jerome  C.  Yochelson 
Modular  Systems,  Inc. 


Mr.  Yochelson , believe  it  or  not  I 
agree  with  you  almost  100%.  In  the 
books  and  articles  that  I write  I use 
BASIC.  The  reason  for  this  is  obvi- 
ous; it  is  easy  to  understand , trans- 
port and  change.  However,  for  the 
audience  that  I address,  and  that 
most  programmers  who  write  ar- 
ticles address,  is  the  group  of  users 
who  are  willing  to  fool  around  with 
an  application. 

It  would  appear  that  I am  revers- 
ing what  I said  in  my  editorial  and 
maybe  I am  to  a degree.  But  what  I 
was  trying  to  get  across,  and  appar- 
ently failed  to  do,  was  that  the  aver- 
age small  businessman  operates  in 
an  I don't  care  mode.  His  primary 
concern  is  that  the  machine  per- 
forms the  job  function  that  it  was 
purchased  to  do.  Consequently,  he 
could  care  less  if  the  application  is 
written  in  Sanskrit. 

But  this  seems  to  be  evading  the 
points  presented  in  your  letter,  and 
your  concern  is  why  I feel  assembly 
language  is  the  better  choice.  You 
have  partially  answered  the  ques- 
tion. Speed.  Also  there  are  the  fac- 
tors of  reliability  and  software  pro- 
tection. Contrary  to  popular  belief, 
usable  high  quality  software  will  not 
be  free,  or  available  for  the  price  of  a 
book.  Each  situation  requires  the 
software  designer  to  develop  an  ap- 
plication that  specifically  meets  his 
customer’s  needs.  This  takes  time 
and  money  and  the  software  should 
be  protected  internally  so  that  it 
cannot  be  exchanged  among  many 
users. 

This  is  not  to  say  that  assembly 
programs  should  not  or  cannot  be 
written  in  such  a manner  as  to  be 
universal.  There  is  a need  for  this 
type  of  software  and  it  is  generated. 

lam  not  advocating  a wholesale 
change  from  higher  level  languages 
to  assembly  code.  Rather  the  use  of 
both  for  specific  situations.  Truly 
excellent  packages  have  been  devel- 
oped by  Space  Byte  in  assembly 
code,  and  Structured  Systems 
Group  in  CBASIC.  Both  meet  the  in- 
tended user’s  level  of  expectation, 
but  both  are  unchangeable  by  the 
end  user.  The  secret  lies  in  the  main- 
tenance of  the  software.  The  end 
user  should  not  be  expected  to 


10  INTERFACE  AGE 


JULY  1978 


The  New  Star  In  Disk  Systems. 


3 Times  The  Storage  And  5 Times  The  Speed 


Introducing  Thinker 

Toys™  new  DISCUS  I™ 
standard  floppy  disk 
system  for  just  $895.* 


We  offer  CPM  ($70) 
and  Micro-soft  Extend- 
ed Disc  BASIC  ($199). 


It's  the  new  standard  of  performance  in  S-100  disk 
systems.  Because  DISCUS  I’s  standard  floppy  format 
holds  3 times  the  data  per  disk  as  North  Star’s  mini- 
floppy costing  $777. 

And  DISCUS™  is  5 times  as  fast  as  the  North  Star. 
And  has  twice  as  many  tracks.  And  more  data  on 
each  track. 

That’s  15  times  the  performance  for  just  $118  more. 

IBM  Compatible 

But  that’s  not  all.  DISCUS  I™  is  both  S-100  and 
IBM-compatible.  Plus,  our  plug-in  S-100  controller 
has  an  on-board  serial  I/O  port,  cache  buffer,  and 
read/write/seek  routines  in  on-board  ROM.  There’s 
even  a bootstrap  loader. 

DISCUS  I™  comes  as  a completely  assembled 
system.  A Disk  Jockey  I™  controller  and  cable  set 
interface  your  S-100  mainframe  to  the  handsome 
free-standing  Shugart  disk  drive  unit — which  comes 
complete  with  cabinet,  power  supply  and  fused 
detachable  line  cord. 

The  price  also  includes  DOS,  ATF"  assembler/ 
editor,  patches  for  CPM,  and  Advanced  BASIC 
(available  mid-1978)  software. 
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DISCUS  I™  has  Shugart  reliability,  Morrow's 
Micro-Stuff  performance  and  Thinker  Toy™  sales 
and  service  nationwide.  It’s  fully  assembled,  tested 
and  warranted  (drive  45  days,  controller  1 year). 

Don’t  invest  in  a floppy  that  can’t  deliver  big 
performance  right  now.  Buy  DISCUS™  standard 
floppy  system  today  . . . while  our  special  $895  intro- 
ductory price  ($100  savings)*  is  still  available. 

Ask  your  local  computer  store  to  order  DISCUS  I™ 
before  July  1st.  Or  send  your  check  or  money  order 
to  THINKER  TOYS™,  1201  10th  Street,  Berkeley,  CA 
94710.  Or  call  (415)  527-7548, 10-4  pm  Pacific  Time  - 
Add  $3.00  handling;  California  residents  add  tax. 

DISCUS  I™  $895*  from 

Thinker 


1201  10th  Street 
Berkeley,  CA  94710 

*$895  until  June  30,  1978,  $995  thereafter. 
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Application 

Manual 


Wfjh  the  explosive  growth  oi  microprocessor 
design*,  your  position  m the  Ji*?ld  of  electronics  c.in 
Income  obsolete  in  vi*  months..  We  at  Systems 
Insights  knovv  how  harcJ  it  is  to  keep  upr  so  we 
prepared  a hook  just  tor  you.  Micro processors  in 
Systems  w,ilks  you  through  seven  microprocessor 
based  designs  including  both  industriqil  and  con- 
sumer applications  and  special  emphasis  on  the  F-h 
lamily  and  the  new  single  chip  microcomputer, 
the  3»7Q. 

WHAT  YOU  GET 

t.  Complete  instructions  and  explanations  to  proto- 
type ail  designs  on  the  $150  Moslek  Evaluation 
Kit  including 

2,  A computer  opera  led  sign  display  and  high  speed 
printer  controller  suitable  ior  use  as  a peripheral 
processor  and 

l FREE ! MITOS 1 1 he  tirsi  real  time  operating  system 
ior  small  microcomputers)  including  a MITOS 
listing,  memory  dump,  (tow  charts,  and  stack 
manipulation  i unctions  ior  up  to  SO  concurrently 
active  tasks, 

4,  Designs  running  under  MITOS.  including  an 
appliance  controller  subsystem  with  keyboard, 
display  and  time  oi  day;  a telephone  call  moni- 
tor with  12  digit  storage  and  recall;  traffic 
recorder  system  with  simultaneous  high  speed 
input,  time  ot  day  maintenance,  I/O  formatting; 
asynchronous  output;  and  a multifunction  audio 
signal  generator  including  beeps,  warbles,  and 
sine  wave  synthesrs, 

5,  Microprocessor  Diagnostics  mcEuding  functional 
RAM  tests  [MARCH  and  GALLOP)  with  failure 
print  out;  bidirectional  I/O  sell  test  with  failure 
print-out;  and  on  board  ROM  verilicalion.  You 
owe  it  to  yourself.  Insure  your  fob  security  arid 
open  doors  to  advancement.  Buy  Mrtroproces- 
>ors  in  Sys ferns  today! 

Rush  me  all  350  pages  oi  Microprocessor*  in 
Sy  stem*,  including  the  FREE  real  time  operating 
system,  MITOS. 


ADDRESS 
GTY.  STATE,  m 


□ Send  my  book  COD 
D MC# 

□ Visa  # 

O My  check  is  enclosed.  $7.50  + SOU  handling. 
Texas  residents  include  38$  tax. 

To  order  [his  book  COD,  circle  the  reader  service 
number  below, 

Systems  Insights 

Box  1 Austin,  Texas  78767 
(512)  476*7599 
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maintain  the  software  or  even  be 
responsible  for  updates  or  bug  fix- 
ing. The  designer  is  the  responsible 
party , ex  cep  t in  the  case  where  the 
software  comes  from  a book  or  the 
pages  of  a magazine. 

Who  ts  correct,  you  or  me?  t think 
we  are  both  correct  to  a degree. 
Quite  honestly  I feei  that  in  the  real 
world  you  have  won  out , Excellent 
application  software  has  and  is  be- 
ing developed  using  higher  level  lan- 
guages. Designers  have  found  that 
corrections  are  easier  to  make  and 
increases  the  output  of  the  program- 
mer. in  reality  no  one  really  loses , / 
do  foresee  a number  of  assembly 
language  business  packages  coming 
available  in  the  near  future , but  with 
a maintenance  contract  included. 

carl 

THE  PROBLEM 

Dear  Editor: 

Although  I own  a KIM-1, 1 recently 
ordered  Bruce  Artwick’s  3D  soft- 
ware package  for  the  6800,  The 
package  is  available  for  $28.00  from 
Sublogic,  P.O.  Box  3442,  Culver  City, 
CA  90230,  and  is  described  in 
KILOBAUD  #10  (Oct.  1977)  on  page 
50-57.  As  the  code  was  advertised  as 
being  on  a Kansas  City  Tape,  which  I 
cannot  read,  I deducted  $5.00  from 
my  order  and  asked  that  they  retain 
the  tape. 

i sent  a check  on  March  9,  1978 
and  they  shipped  me  the  74*page 
documentation  manual  on  March  14, 
1978,  with  an  invoice  indicating  the 
deduction  for  the  tape.  1 then 
discovered  that  while  the  manual 
contained  5 pages  of  object  code 
dumps,  there  was  no  source  listing. 
Since  the  article  said  the  source  was 
2900  lines  long,  and  had  possibly 
been  revised  since  the  user  manual 
was  printed,  1 assumed  that  the 
source  code  must  have  been  on  the 
tape  (a  common  practice  with  bigger 
machines),  I wrote  back  requesting  a 
copy  of  the  source  and  received  the 
following  letter  in  reply. 

I must  admit  1 feei  properly  pla- 
cated, and  in  full  sympathy  with  the 
author.  Sublogic  seems  to  be  a 
reputable  outfit,  and  l may  be  among 
the  first  to  buy  these  promised  ver- 
sions, once  available  unless,  of 
course,  1 write  my  own  equivalent 
package  before  then.  In  fact,  the 


manual  provides  enough  interface 
information  that  1 have  already 
begun  writing  my  data  base  manage- 
ment and  I/O  routines  in  anticipation 
of  its  availability  within  my  system. 

I have  been  programming  in  a 
Computer  Assisted  Drafting  shop 
for  over  18  months  now,  and  was  im- 
pressed with  the  dear,  concise  man- 
ner in  which  Sublogic  introduces 
the  fundamental  concepts  of 
graphics.  I highly  recommend  the 
package  to  any  6800  owner  who  has 
graphics  hardware  on  his  system, 
with  one  small  Caveat  Emptor.  To 
quote  from  page  27  of  the  documen- 
tation, 

“Unlike  many  simpler  software 
packages  (versions  of  BASIC,  sim- 
ple games,  Star  Trek,  etc)  this  3D 
package  was  not  intended  to  be  a 
load-and-go  program  package.  It 
was  intended  to  be  a versatile  pack- 
age of  subroutines  which,  after  a lot 
of  system  dependent  interface  work, 
results  in  a very  useful  and  advanced 
piece  of  customized  display  soft- 
ware.11 

1 believe  the  operative  word  in  the 
lastsentence  is  “customized.” 

What  you  get  for  your  money  is  a 
set  of  routines  to  transform  an  array 
of  XYZ  coordinates  of  points  in 
space  to  an  array  of  XY  coordinates 
of  points  on  a window1,  as  a func- 
tion of  a matrix  which  defines  the 
observer’s  position  and  view  in 
space.  Routines  are  also  included  to 
generate  this  relative  coordinate 
transformation  matrix,  or  alter  it  dur- 
ing program  execution  (thus  making 
it  easy  to  simulate  motion).  This  is 
the  'system  dependent  interface 
work'  alluded  to,  and  is  trivial 
enough  to  be  done  in  BASIC.  The 
Sublogic  routines  could  be  in 
EPROM,  and  called  by  a USR  func- 
tion from  BASIC. 

in  short  what  you  need  to  provide 
to  use  it  can  be  done  by  a 12-year- 
old,  while  what  you  get  woufd  would 
be  difficult  to  write  without  having 
had  a course  in  Matrix  Algebra  for 
the  theory  and  Numerical  Methods 
so  it  wouldn’t  take  forever  to  run. 

I hope  that  this  tetter  will  suffice 
for  some  readers  who  have  been 
waiting  for  a product  report  on  this 
item.  Suffice  to  say  that  I am  not  re* 
questing  a refund,  and  do  indeed 
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SELECTRA-TERM 


The  SELECT RIC  II  Printer  You  Can  Trust. 


THE  BEST  SELEC1BIC  II*  PRINTER  GOING 


You  may  have  considered  a Selectric  II  as  ideal 
for  your  application  but  have  been  skeptical  about 
reconditioned  units  and  kits. 

Set  your  skepticism  aside  with  the  SELECTRA- 
TERM.  Because  it's  brand  new,  and  fully  assembled 
and  tested  before  you  take  delivery.  We  convert 
factory  new  IBM  Selectrics  and  test  them  non-stop 
for  up  to  24  hours  before  shipping.  And  our  factory 
applique’  has  been  approved  for  use  with  all  compu- 


ters. So  you  receive  IBM's  factory  warranty,  and 
yearly  service  agreements  for  the  typewriter  are 
available.  In  addition,  we  offer  full  warranty  protec- 
tion on  the  electronics  conversion. 

The  SELECTRA-TERM  may  be  connected  to 
your  computer  within  minutes  of  taking  it  out  of 
the  carton. 

It’s  that  easy!  And  that  reliable! 


For  Any  Computer 


FEATURES 

■ Complete  ASCII  character  set  in 
standard  element. 

* Full  upper/lower  case  alphanumeric 
character  set  and  keyboard, 

■ Tab  command,  index  (vertical  tab), 
backspace,  bell  all  under  computer 
control. 

■ Parallel  interface,  standard. 

ALL  ELECTRONICS  INCLUDED 

* Power  supply,  electronics  and  cable 
sets  included  to  permit  immediate 
connection  to  the  parallel  port  of 
any  computer,  at  standard  TTL 
level. 


* Registered  trademark  of  IBM  Corp, 


SOFTWARE 

■ All  necessary  conversion  software  in 
PROM  to  handle  ASCII  input 
directly. 

PRINTER  or  TYPEWRITER 

• May  be  used  as  a standard  type 
writer  when  not  in  use  with  your 
computer. 


OPTIONS 

■ Dual  pitch 

■ Correction  feature 

■ Tractor  feed  platen 

■ Noise  reduction  feature 

■ RS-232  interface 

■ Export  models  available 


$125.00 
$125.00 
$250.00 
$ 50,00 
$195.00 


PRICE  and  DELIVERY 

■ Assembled  and  tested  $1,750 

■ Available  from  dealers  nationwide 

■ Delivery  3 to  4 weeks  from  receipt 
of  order 

■ Quantity  delivery  to  OEMs  within 
30  days 


micro 

computer 

devices 

inc. 


960  E.  Orangethorpe,  Bldg.  F 
Anaheim,  California  92801 
Telephone  (71 4)  992-2270 

'Timovators  to  the  Microcomputer  Industry * 
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fee!  that  I have  gotten  my  money's 
worth. 

D.A.  Harrod 
Rochester,  NY 

AND  THE  ANSWER 

Dear  Mr.  Harrod, 

I received  your  letter  of  March 
26th.  Sorry  for  the  delayed  response. 

A lot  of  (actually  two)  other  people 
have  bought  or  attempted  to  pur- 
chase the  6800  3D  package  with  the 
intention  of  translating  it  to  6502 
code.  If  they  say  that  have  this  inten- 
tion in  their  letter  (their  order),  I just 
return  the  order  with  an  explanation 
of  the  lack  of  source  code. 

I often  wish  I could  just  start 
sending  out  copies  of  the  source  to 
true  experimenters  such  as  yourself, 
but  if  I do  it  for  one  I have  to  do  it  for 
all.  The  proprietary  nature  of  the 
source  code  is  only  a small  part  of 
the  reason  why  I don’t  distribute  it. 
Three  other  reasons  are: 

1.  The  source  would  have  to  oe 
documented  a whole  lot  better  than 
it  currently  it  to  be  understandable. 

2.  If  I distributed  source,  people 
would  be  constantly  modifying  it 
and  translating  it.  A lot  of  that  code 
is  pretty  tricky  (not  instruction  modi- 
fying tricky,  just  complex)  and  I 
would  be  hit  by  a constant  barrage 
of  letters  with  questions  why  all  the 
modifications  and  translations  don’t 
work.  I already  get  plenty  of  that  just 
from  the  few  lines  of  interface 
source  I do  supply. 

3.  My  algorithms  are  very  ad- 
vanced because  i have  put  hundreds 
of  hours  into  making  them  extremely 
efficient.  I did  my  masters  thesis  on 
3D  graphics  and  developed  a lot  of 
ideas  there.  A lot  of  them  I devel- 
oped on  my  own  time.  If  I described 
my  algorithms,  they  would  soon  be 
popping  up  in  items  such  as  elec- 
tronic arcade  games,  and  I wouldn't 
be  getting  any  recognition  for  my 
work.  You  can  copyright  code,  but 
not  an  algorithm. 

At  any  rate,  there  are  people  who 
think  my  source  code  is  worth 
something  (more  than  $5,00  at 
least).  I am  currently  negotiating 
selling  a copy  of  the  Z80  source 
code  to  an  electronic  games 
manufacturer  for  a few  thousand 
dollars.  It  really  wouldn’t  be  right  to 


sell  it  behind  their  backs  to  hob- 
byists for  5 dollars. 

As  for  the  idea  of  $23.00  being  too 
much  to  pay  for  a piece  of  object 
code,  I agree;  if  it  doesn’t  run  on 
your  computer  that  is.  People  who 
have  bought  the  6800  package  for 
use  on  the  6800  system  have  for  the 
most  part  been  very  satisfied  with  it. 

1 am  not  making  wild  profits  off  this 
software.  As  a matter  of  fact  1 lost  a 
few  hundred  dollars  on  it  in  1977.  I 
hope  to  do  better  this  year.  You  may 
be  thinking  that  the  reason  I didn’t 
do  so  well  is  because  the  price  is 
too  high,  but  this  isn’t  so.  The  de- 
mand for  3D  graphics  software  in  an 
experimenter’s  package  just  isn’t 
that  great. 

I’m  sorry  I have  to  turn  down  your 
request  for  source.  If  you  really  feel 
you  have  paid  too  much  and  the 
package  is  useless  to  you,  please 
return  it  to  Sublogic  Distrlbutin  in 
Savoy  for  a refund. 

P.S.  Sure  you  can  disassemble  the 
code,  but  I think  it  would  take  you 
longer  to  figure  out  what  was  going 
on  from  the  disassembler  output 
than  it  would  to  develop  a whole 
graphics  program  from  scratch.  The 
idea  of  not  supplying  source  isn’t  to 
make  it  impossible  to  tear  apart;  it’s 
just  to  make  it  not  worthwhile. 

Bruce  Artwick 
Subiogic 
Culver  City,  CA 

Dear  Editor: 

As  a subscriber,  I have  noted  with 
interest  the  rising  percentage  of  edi- 
torial effort  addressed  to  small  busi- 
ness usage  of  computer  products 
and  services,  and  some  advice 
would  be  appreciated. 

Recently,  I rescheduled  a planned 
business  trip  to  Seattle  to  permit  at- 
tendance at  the  "Computer  Faire”  to 
be  held  htere. ! should  say  "so-called 
computer  faire,"  as  it  turned  out  to 
be  a large  roomful  of  small  com- 
puters, all  addressing  themselves  to 
offering  the  most  sophisticated  ver- 
sions of  "Star  Wars"  to  be  had  in  the 
world  today.  Nobody,  and  I mean 
NOBODY  there  seemed  to  have  the 
slightest  interest  in  talking  small 
business  applications  using  real 
money,  and  I left  Seattle  essentially 
in  the  same  position  computer  wise 
as  I arrived. 

OK.  You  have  convinced  me.  The 
small  computers  today  sure  do  play 
a fine  game  of  Star  Wars,  and  with 


ingenuity  can  also  turn  the  oven  on 
and  off,  something  my  oven’s  timer 
has  done  handily  for  decades.  My 
question  is.  without  going  into  a 
S100K  IBM  System  32,  is  there  any- 
one out  there  who  is  totally  and 
completely  involved  in  the  develop- 
ment of  small  business  hardware 
and  software  applications  to  the  ex- 
tent that  they  have  no  time  to  goof 
around  developing  newer,  glossier 
and  more  dazzling  toy  games? 

I am  a salesman,  marketing  secur- 
ities services  to  a growing  clientele. 
Accounts  are  growing  in  numbers 
rapidly  and  we  have  trouble  keeping 
track  of  them,  following  up  on  the 
dates  we  have  been  asked  to,  and 
sorting  out  the  mailing  list  for  spe- 
cialized mailings  on  selected  topics. 
No  big  deal,  really,  and  since  the 
buck  invested  are  at  once  deductible 
in  my  60.5%  income  tax  bracket,  it 
is  not  really  a matter  of  finding  the 
bottom  dollar  cost.  If  we  bought 
everything  by  the  pound,  we  would 
have  married  the  girl  who  weighed 
the  most,  a subtlty  which  the  rank- 
and-file  of  computer  sales  people 
have  yet  to  learn. 

My  second  request  involves  the 
“level”  of  product  sophistication 
assumed  for  your  readership,  a level 
which  I have  not  quite  attained. 
More  importantly,  I am  not  even  cer- 
tain that  I want  to  attain  it,  so  l am 
asking  advice  as  to  whether  there  is 
another  publication  suited  to  my 
needs.  I trust  you  are  professional 
enough  to  answer  candidly,  as  one 
subscription  more  or  less  shouldn't 
make  or  break  you  at  this  point. 

There  is  an  old  axiom  in  sales 
training  that  every  year  in  America 
they  sell  about  1 million  ordinary 
quarter-inch  drill  bits,  and  yet  no- 
body who  buys  one  of  those  quarter- 
inch  drill  bits  wants  it. 

What  they  want  is  a quarter-inch 
hole, 

I detect  a substantial  amount  of 
your  magazine  content  is  applied  to 
fine  points  of  programming,  which 
would  probably  delight  a program- 
mer, but  which  to  the  uninitiated 
are  akin  to  determining  how  many 
angels  can  dance  on  the  head  of  a 
pin.  Again  getting  selfish,  my  own 
interests  lie  more  in  locating 
sources  of  systems  which  have 
already  looked  the  field  over,  and 
have  advanced  to  the  user-oriented 
stage  of  concept.  In  other  words, 
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784  Reasons  to  Celebrate 


The  party's  over  for  all  dumb  terminals 
and  a lot  of  smart  ones  too.  But,  at 
$784  (quantity  one),  the  party's  just 
beginning  for  Intertec's  INTERTUBE. 

Standard  features  to  celebrate  include  a 
full  24  line  by  80  character  display,  128 
upper  and  lower  case  ASCII  characters, 
reverse  video,  complete  cursor  address- 
ing and  control,  an  18  key  numeric  key 
pad,  special  function  keys,  blinking,  a 
self-test  mode,  protected  fields,  line 
and/or  character  editing  capabilities, 
eleven  special  graphic  symbols  and  an 
RS-232  printer  port. 


You'll  discover  even  more  reasons  to 
celebrate  when  you  sit  down  in  front  of 
an  INTERTUBE.  Our  special  AccuDot 
focusing  technique  produces  crisp,  sharp 
characters  on  a non-glare  screen. 
INTERTUBE's  Z-80  processor  assures 
extreme  flexibility  with  operator  ori- 
ented features  to  boost  the  efficiency  of 
both  software  and  programmers.  And,  if 
service  is  ever  required,  INTERTUBE's 
well-designed  modular  component  lay- 
out insures  quick  service  by  a nation- 
wide factory-trained  network  providing 
more  than  250  local  dealer  and  service 
center  outlets. 


INTERTUBE's  combination  of  price 
and  performance  can  satisfy  your 
requirements  whether  it  be  a sophisti- 
cated data  entry  application  or  a simple 
inquiry/response  environment.  So, 
there's  really  no  reason  to  think 
"dumb"  when  you  can  afford  to  be 
so  smart! 

There's  an  INTERTUBE  celebration 
going  on  near  you.  Contact  us  at  one  of 
the  numbers  below  for  the  name  and 
location  of  the  nearest  party.  We'll  be 
surprised  if  you  don't  come  (BYOB). 
Happy  INTERTUBE! 


INTERTEC  DATA  SYSTEMS 


Corporate  Headquarters 

1851  Interstate  85  South 
Charlotte.  North  Carolina  28208 
704/377  0300 


Eastern  Regional  Marketing 

1 9530  Club  House  Road 
Gaithersburg.  Maryland  20760 
301/948-2400 

CIRCLE  INQUIRY  NO.  31 


Western  Regional  Marketing 

17952  Sky  Park  Blvd 
Irvine  California  92714 
714/957-0300 


supplying  the  right  bit  to  drill  a hole 
in  a specified  kind  of  metal  rather 
than  giving  me  the  metallurgical  for- 
mulae for  all  the  drill  bits  they 
manufacture  so  I can  study  up  to 
see  which  one  is  best  suited  to,  say, 
drilling  stainless  steel, 

I admit  to  very  limited  computer 
expertise,  being  your  fairly  casual, 
Hewlett-Package  HP-67/97-type  pro* 
grammer.  For  me,  using  flags  and 
mastering  indirect  addressing  con- 
stitute high-level  stuff  and  involve 
learning  more  about  the  subject 
than  I really  wanted  to  know.  Your 
suggestions  will  be  most  ap- 
preciated. 

Richard  Scott 
Fairbanks,  Alaska 

Whew!  f would  like  to  think  and 
hope  that  by  the  time  you  get  this 
issue  of  INTERFACE  AGE , you  will 
have  found  the  articles  that  interest 
you  and  have  met  your  interest  level 

We  realize  that  it  can  be  very  dis- 
enchanting to  be  expecting  some- 


thing really  great  and  wonderful 
from  these  crazy  little  boxes,  and  be 
presented  with  a better  way  to  play 
Star  Trek.  Also  when  you  want  to 
find  something  that  tells  you  how , 
and  find  it  full  of  technical  jargon  it 
becomes  even  more  unsettling. 

We  can’t  really  promise  that  we 
will  always  deliver  you  the  quarter 
inch  hole , but  we  will  give  you  the  bit 
and  the  brace  to  get  it  started  with. 

We  hope  by  the  time  you  read  this 
you  will  have  had  a chance  to  read 
the  Editorial  Conference  in  the  June 
issue . From  it  you  should  get  a basic 
idea  of  just  what  the  other  maga- 
zines are  about.  As  a suggestion , 
you  might  consider  subscribing  to 
one  or  more  of  these  magazines , 
which  you  really  should,  to  get  that 
well  rounded  education  you  are 
seeking  in  the  field  of  microcom- 
puting. 

Hopefuliy  this  has  answered  your 
questions  or  at  least  let  you  know 
we  care . 


CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hard 
ware,  software  and  general  applications  of 
microcomputers  in  industrial,  business, 
science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a rate  from 
$15.00  to  350.Q0  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no  honor- 
arium is  offered.  Articles  accepted  will  be 
acknowledged  with  a binder  check  within 
thirty  days  of  receipi. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and  not 
less  than  3Vz  pages  in  length  (one  published 
page).  Pages  should  be  numbered  to  Insure 
correct  text.  Photos  should  be  taken  with 
uniform  lighting  and  background,  in  the  form 
of  glossy  black  and  white  prints,  clearly  num- 
bered and  labeled  on  the  backside  with  a de- 
scription. Tables,  listings,  etc.,  shall  be  on 
separate  sheets.  Computer  listings  shaft  be 
printed  using  a new  ribbon  to  assure  darkest 
print  copy.  Authors  shall  supply  a statement 
of  their  background,  expertise  and  level  ol 
accomplishment. 

The  publisher  assumes  no  responsibility 
for  artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or  re- 
turned unless  accompanied  by  an  addressed, 
stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  respective  editor.  INTERFACE 
AGE  Magazine,  16704  Marquardt  Avenue. 
Cerritos,  CA  90701  or  call  (213)  926-9544. 


SMART  ALEC  STARTS  YOU  OUT  AHEAD  OF  THE  GAME  - - - 

Announcing  a total  company  supported  system  for  COMPUTER  STORES  and  their 
PROFESSIONAL  CLIENTELE  . . * complete  with  HARDWARE  AND  SOFTWARE! 


Comparison  proves  that  SMART  ALEC  provides  more  for  less: 


More  HARDWARE  (User  Programmable) 

5A4Q0  Microprocessor  - up  to  2 Meg  Disk  & 64K  RAM 
SA300  Metal  Wheel  Printer  with  expandable  buffer 
CRT 


More  SOFTWARE  (Not  available  with  any  other  system) 

Complete  WORD  PROCESSING  (inch  Sophisticated  Text  Editing, 

True  Proportional  Spacing,  Emphasis  Printing,  Mail  List,  and  others) 

GENERAL  BUSINESS  PACKAGES  (Accounts  Receivable/Payable,  General  Ledger, 
Balance  Sheet,  Payroll,  Income  Statement,  Inventory  Control,  Bill  of  Material, 
Attorney/CPA  Time  Accounting  Package) 

Extended  SA-BASIC  Language 


At  less  price! 


QCS 

APPLIED  COMPUTER  SYSTEMS 


Make  the  winning  move  . , . SMART  ALEC 


615  No.  Mary  Avenue 
Sunnyvale,  CA  94086 
408-733-3733 
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"Our  goal  was  to  produce  100% 
reliable  business  programs." 


“What  do  we  mean  by  reliable  programs?  Three 
things:  good  program  design,  documentation,  and 
full  support, 

DESIGN  Good  program  design  meets  a wide 
variety  of  customer  needs  without  reprogramming. 


Keith  Parsons , Pres/den  t 

Alan  Cooper \ VP,  Systems  Development 

CIRCLE  INQUIRY  NO,  52 


Our  programs  are  comprehensive  yet  retain  their 
flexibility  . They  allow  convenient  backup,  are  easy 
to  use  and  have  been  thoroughly  tested  and  field 
proven. 

DOCUMENTATION  We  consider  the  quality  of 
the  documentation  to  be  as  important  as  the 
programs  themselves.  Thafs  why  our  manuals 
are  clear,  concise  and  complete, 

SUPPORT  And  when  it  comes  to  support  weVe 
second  to  none.  We  release  periodic  updates, 
answer  your  questions  and  are  available  to  provide 
technical  assistance.  Now  that's  reliable  ” 

Our  growing  Business  Systems  series  currently 
includes:  GENERAL  LEDGER,  ACCOUNTS 
RECEIVABLE,  NAD  (Name  and  Address  File 
system),  QSORT  (full  disk  sort/merge),  and 
CBASIC  (a  powerful  business  Basic),  For  details, 
contact  our  sales  manager,  Richard  Ellman, 

Structured  System/  Croup 

5615 KALES  AVE.  DEPT.  IA6  OAKLAND.  CA  94618  (415)547-1567 

All  systems  are  compatible  with  any  Z-80  or  8080  CP/M  ™ system. 


CENTRONICS  PRINTERS  AID 

CHECK-IN  AT  NEW  YORK’S 
FINEST  HOTELS 

In  a 900-room  hotel  with  an  occu- 
pancy rate  that  consistently  hovers 
around  85%,  guest  registration  can 
be  a time-consuming,  costly  opera- 
tion. To  circumvent  this  problem, 
the  Biltmore  and  Roosevelt  Hotels 
in  New  York  — which  between  them 
contain  more  than  1,900  rooms  — 
are  using  an  automated  hotel  man- 
agement system  and  two  Centronics 
306  printers  to  facilitate  day-to-day 
operations  and  to  “preregister'1 
guests  who  make  their  room  reser- 
vations be  telephone. 

Dubbed  HOST  — for  Hotel  On- 
Line  System  Technique  — the  hard- 
ware/software package  is  available 
from  NCR  and  consists  of  a Century 
201  computer  and  more  than  50  CRT 
terminals.  The  306  printers  were 
simply  “plugged  in11  to  enable  hotel 
employees  to  perform  other  func- 
tions more  vital  to  the  daily  well- 
being of  the  hotel's  guests. 

In  practice,  the  system  actually 
swings  into  action  even  before  a 
prospective  guest  completes  his 
telephone  reservation  request. 

Reliability  was  another  reason 
why  the  306  was  selected  for  the 
system.  If;  for  example,  an  individual 
claiming  to  have  a confirmed  reser- 
vation suddenly  appears  at  the  front 
desk,  he  doesn’t  want  to  hear  that 
because  the  printer  was  down  he 
can't  be  provided  with  a room.  Thus 
far,  however,  the  306  has  done  all 
that's  been  asked  of  it  and  more, 
which  makes  for  a smooth-running, 
profitable  hotel  operation. 

SHORT  COURSE  SERIES  IN 
MICROCOMPUTER/DIGITAL 
ELECTRONICS 

The  introduction  of  the  microcom- 
puter has  literally  created  a revolu- 
tion in  the  electronics  industry. 
Trenton  State  College  is  offering 
three  short  courses  during  the  week 
of  August  21  designed  to  meet  the 
needs  of  engineers  and  computer 
scientists  as  well  as  individuals  in- 
terested in  the  areas  of  microcom- 
puters and  digital  electronics.  These 
courses  will  be  of  equal  value  to 
computer  scientists  who  must  use 
and  design  microprocessor-related 
hardware  and  the  individual  who 
simply  wishes  to  learn  more  about 
digital  electronics  or  use  a 
microcomputer  for  personal  applica- 
tions as  in  hobby  computing. 

Each  of  the  courses  will  cover  ap- 
proximately the  same  ground  as  a 


normal  one-semester  college 
course,  and  will  be  presented  in  the 
form  of  an  intensive,  fully-docu- 
mented lecture  coupled  with  labora- 
tory sessions.  All  classes  are 
limited  to  a maximum  of  20  partici- 
pants, and  will  meet  from  9:30  to 
5:00  Monday  through  Thursday  and 
from  9:30  to  1:00  on  Friday.  Addi- 
tional supervised  open  laboratory 
time  will  be  provided  every  evening. 
Participants  may  earn  college 
credit.  On-campus  housing  and 
meals  are  available. 

For  further  information  and  regis- 
tration forms,  contact  the  Division 
of  Continuing  and  Adult  Education 
at  Trenton  State  College,  or  call 
(609)  771-2255. 

MICROCOMPUTERS  IN  MEDICINE 

TO  GIVE  RISE  TO  $1,3  BILLION 

MARKET  OVER  NEXT  DECADE 

The  sales  generated  by  micro- 
computer-based  medical  system 
will  cumulatively  total  $1.3  billion 
over  the  next  ten  years,  finds  a 
329-page  study  by  market  resear- 
chers Frost  & Sullivan  Inc,,  in  New 
York  City. 

“Not  only  will  microcomputer  sys- 
tems find  a place  in  medical  applica- 
tions not  now  covered  by  minicom- 
puters, but  it  also  is  evident  that  the 
micro  will  invade  current  minicom- 
puter markets  as  well,"  the  study 
says,  adding  advanced  microtech- 
nology  will  radically  change  the 
traditional  market  profile. 

The  study,  entitled  'Medical 
Microcomputer  Markets/'  explores 
clinical  lab,  medical  information, 
and  administrative  data  processing. 

Responses  to  a survey  from  300 
medical  equipment  manufacturers, 
physicians,  hospital  administrators, 
and  health  professionals  identify 
more  than  55  emerging  medical  de- 
velopments that  lend  themselves  to 
microcomputer  power  and,  accord- 
ingly, appear  likely  to  stimulate  the 
new  uses  of  computer  systems. 

For  more  information  contact 
Customer  Service,  Frost  & Sullivan 
Inc.,  106  Fulton  St.,  New  York,  NY 
10038,  (212)  233-1080.  Reference 
Report  No.  449* 

SBS  PUBLISHING  ANNOUNCES 
MARKETING  RESEARCH 

SUBSCRIPTION  SERVICE  FOR 
SMALL  BUSINESS  SYSTEMS 

SBS  publishing  announced  the 
availability  of  its  Marketing  Advisory 
Subscription  Service , M.A.S.S.  The 
M A S.S.  program  will  be  unique  in 
the  data  processing  industry 


because  it  will  provide  information 
based  on  in-depth  interviews  with 
prospects  for  data  processing  pro- 
ducts and  services. 

Subscribers  wit!  receive  seven  in- 
dustry reports,  a yearly  overview  of 
the  industries  on  an  aggregate  level 
and  a special  report  on  vendors. 
These  reports  wilt  be  further  supple- 
mented by  an  annual  small  business 
marketing  conference,  and  sub- 
scriptions to  the  Small  Business 
Systems  Industry  Report. 

The  Marketing  Advisory  Subscrip- 
tion Service  annual  subscription  is 
$7,500  and  additional  information 
can  be  obtained  from  Mr.  Jules 
Street,  Vice  President,  SBS  Publish- 
ing, 4320  Stevens  Creek  Blvd.,  Suite 
190,  San  Jose,  CA  95129,  (408) 
243-8121. 

AMATEUR  COMPUTING  78 

Amateur  Computing  78  micro- 
computer festival  will  be  held  July 
22-23  at  the  Sheraton  National 
Motor  Hotel,  Columbia  Pike  and 
Washington  Boulevard,  Arlington, 
Virginia, 

The  show  will  feature  commercial 
exhibits,  personal  computer  dis- 
plays, seminars  and  dub  activities. 
Computer  hobbyists  and  the  general 
public  are  welcome. 

Registration  at  the  door  for  two 
full  days  is  $5.00  (spouse  and 
children  of  ticket  holder  admitted 
free).  If  not  sold  out,  Saturday  night 
banquet  tickets  are  $14.00  per  per- 
son if  purchased  at  the  show.  To 
avoid  delays  and  to  save  money,  ad- 
mission tickets  are  $4.00  and  the 
banquet  tickets  are  $12.00  per  per- 
son if  ordered  in  advance  by  mail. 
Send  check  payable  to  AMRAD  to 
P.0  Box  682,  McLean,  VA  22101. 

COSMAC-1802  USER'S  GROUP 

A COSMAC-1802  User's  Group  is 
being  formed.  Membership  is  FREE, 
and  is  open  to  all  1802  users,  in- 
cluding Basic  ELF,  ELF-2,  Super- 
ELF,  VIP,  UC-1800,  etc.  We  will  cor- 
respond, exchange  ideas  and  soft- 
ware, and  possibly  publish  a news- 
letter. Write  to:  Patrick  Kelly,  P.O. 
Box  7162,  Los  Angeles,  GA  90022. 

PORTIA  ISAACSON  TO  EDIT 
PRENTICE-HALL  PERSONAL 
COMPUTING  SERIES 

Portia  Isaacson,  personal  com- 
puting expert,  has  joined  Prentice- 
Hall  as  series  editor  and  advisor  for 
the  firm’s  newly  launched  Personal 
Computing  Series. 

Dr.  Isaacson  wilt  strive  to  edit  a 
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YOU  CAN  HAVE  BOTH 
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phonetic  spelling 


ONLY  COMPUTALKER 
GIVES  YOU  THE  CHOICE 


No  other  speech  synthesizer  available  offers  you  the  flexibility  of  the  Computslker  Model  CT-1 . The  parameter 
editor  program,  CTEDIT,  allows  direct  manipulation  of  ell  9 control  parameters.  CTEDIT  and  parameter  data 
tapes  are  furnished  with  the  CT-1  synthesizer  board. 

The  optional  CSR1  software  package  translates  ASCII  phonetic  text  strings  to  speech  output,  CSR1  is  simple 
to  use  end  is  the  easiest  way  to  create  new  speech.  CSR1  can  also  be  called  as  a subroutine  from  user's  code 
for  applications  involving  program  controlled  voice  output. 

The  CSR1  phonetic  rule  system  generates  control  parameters  in  the  same  form  as  used  by  CTEDIT.  Thus,  it  is 
possible  to  further  edit  the  output  of  the  rule  system,  to  achieve  natural  sounding  speech  output  with  minimum 
effort. 

CT-1  assembled  & calibrated  395-00  Software  is  avaliabe  on  CPM  8”, 

CSR1  phonetic  rules  software  35-00  North  Star  5 Vi  "r  CUTS,  TARBELL, 

Calif,  residents  add  6 % sales  tax  JV1ITS  ACR,  Paper  Tape. 


COMPUTALKER  CONSULTANTS 

1730  21st  Street,  Suite  AA,  Santa  Monica,  CA  90404  (21 3>  392-5230/828-6546 
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. 1*e  magazine  that  puts 
microcomputing  m your  hands. 


Copyright  197S  INTERFACE  AGE.  Inc.  Alt  Rights  Reserved. 


In  issues  you've  missed  we've  presented... 

• A way  to  improve  your  chances  of  success  in  a business 
venture. 

• A complete  general  ledger  and  payroll  accounting 
program  with  documentation. 

• A new  design  for  typewriter  keyboards  that  obsoletes 
the  electric  typewriter. 

• A program  that  can  assist  you  in  writing  reports  and 
letters. 

• A program  to  plan  your  investment  in  income  property. 


Articles  ranging  from  the  fundamentals  of  com- 
puters to  languages  and  system  design,  tutorials,  ac- 
tivities, and  new  product  releases  to  help  you  get  started 
in  microcomputing  and  keep  up  with  the  industry. 

Get  a hold  of  the  information  you  need.  Subscribe  to 
Interface  Age  today.  Save  $7  over  newsstand  price. 

12  Monthly  Issues:  $14  U.S.;  $16  Canada/Mexico;  $24  Interna- 
tional. 24  Issues:  $24  U.S.;  $28  Canada/Mexico.  36  Issues: 

$36  U.S.;  $42  Canada/Mexico. 


Technology  has  brought  the  computer  within  your 
grasp.  Interface  Age  puts  it  in  your  hands. 

The  small  businessman  like  yourself  is  aware  of  the 
progress  made  in  microcomputing. 

What  you  may  not  have  is  an  update  of  what  is 
happening  in  microcomputer  development,  and  what 
discoveries  might  save  you  money  and  increase  your 
computer's  usefulness. 


Interface  Age  has  the  information  you  need. 
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Series  which  will  be  of  consistently 
high  quality  and  reliability.  She  and 
Paul  Becker,  Prentiee-HaiTs  Per- 
sonal Computer  Editor,  will  work 
together  to  produce  books  on  topics 
for  specific  interest  groups  as  well 
as  books  of  general  interest  for  all 
small  computer  enthusiasts.  She 
will  author  the  first  book  in  the 
Series,  The  Microcomputer  in  Busi- 
ness and  is  presently  seeking 
authors  for  tutorial  and  reference 
books  for  the  Series. 

SC/MP  USERS  GROUP 

The  formation  of  this  users  group 
is  centered  around  those  hobbyists 
who  have  or  plan  to  -acquire  an 
SC/MP  or  SC/MP-II  based  computer 
system. 

No  dues  or  fees  are  involved.  The 
only  cost  to  the  members  if  for  the 
self -addressed,  stamped  envelope 
he  or  she  mails  for  use  in  mailing 
out  the  monthly  newsletter. 

A library  of  software  and  hardware 
information  has  been  formed  and 
will  be  made  available  to  the  mem- 
bers at  a cost  basis.  A bibliography 
is  being  compiled  which  is  to  con- 
tain everything  available  about  the 
SC/MP  — articles,  advertising,  pro- 
gramming hints,  etc.  Again,  this  is 
available  to  any  member  for  the 
reproduction  costs. 

If  sufficient  interest  is  shown,  it  is 


planned  to  construct  a 'homebrew1 
system  based  on  the  versatile 
SC/MP-II  and  using  a common  bus 
structure.  This  will  be  accomplished 
by  articles  in  the  newsletter  and 
assistance  to  members  experienc- 
ing difficulty  in  constructing  the 
system  from  the  articles. 

For  more  information  contact 
Tom  Bohon,  221  b-A  Walker  Dr., 
Omaha,  NE  68123. 


TRAINING  PROGRAMS  EXPANDED 

National  Semiconductor  has  ex- 
panded its  training  programs  for 
Engineers  and  Managers.  This  pro- 
grams consists  of  a spectrum  (fun- 
damentals to  complex  peripheral 
chips)  of  microprocessor  workshops 
offered  at  National  s Santa  Clara, 
California  training  center  and  the 
new  Bedford,  Massachusetts  train- 
ing center. 

A brochure  describing  each 
course  in  detail  is  available  by 
writing  to  National  Semiconductor 
Corp.,  Training  M/S  470,  2900 
Semiconductor  Dr.,  Santa  Clara,  CA 
95150,  or  calling  National  Semicon- 
ductor training  (400)  737-6453. 

REMOTE  SC/MP  MICROPROCESSOR 
MONITORS  AIR  QUALITY, 
UNATTENDED 

Air  pollution  control  agencies  in 


Santa  Barbara  and  San  Luis  Obispo 
Counties  in  California  are  getting  a 
better  look  at  ambient-air  quality 
thanks  to  an  extensive  system  of 
remote  microprocessor-based  data 
acquisition,  conversion  and  logging 
equipment.  Using  National  Semi- 
conductor Corporators  SC/MP 
microprocessors,  the  instruments 
continuously  measure  sulfur  diox- 
ide, and  hydrogen  sulfide  pollution, 
wind  direction  and  speed,  and  temp- 
erature in  ten  new  locations 
throughout  the  two-county  area. 

Oxides  of  sulfur  in  the  atmosphere 
generally  result  from  burning  hydro- 
carbon fuels  with  a natural  sulfur 
content  or  from  industrial  or  petro- 
chemical processes.  At  specified 
ambient  concentrations,  these  ox- 
ides can  produce  health  problems 
such  as  pulmonary  disease  in  some 
people. 

Previously,  only  incomplete  data 
from  limited  monitoring  was  avail- 
able for  planners  and  regulatory 
agencies  in  the  area.  Oxides  of 
sulfur  levels  were  recorded  on 
analog  charts  for  later  reduction  and 
analysis.  While  accurate,  the  data 
were  indicative  only  of  specific 
areas,  and  extrapolation  over  wider 
areas  was  inconclusive. 

To  obtain  more  information,  the 
Santa  Barbara  County  Air  Pollution 
Control  District,  San  Luis  Obispo  Air 


RETAILERS 

SSSSSSL.  WAIT!  WAIT!  WAIT! 


DONT  COMMIT  YOURSELF  TO  THAT  MARGIN- 
AL APPLICATIONS  SOFTWARE!! 

IN  JUST  A FEW  MONTHS  NSE  WILL  HAVE  IT'S 
COMPREHENSIVE,  INTEGRATED,  STRUCTURED, 
BEST-THERE-1S  BUSINESS  SYSTEM  READY, 

IF  YOU  MUST  - BUY  SOMETHING  TO  GET  YOU 
BY  BUT  DON'T  COMMIT  YOURSELF  TO  LARGE 
QUANTITIES! 

tF  YOU  CAN  - WAIT!  YOU  OWE  IT  TO  YOUR- 
SELF AND  TO  YOUR  CUSTOMERS  TO  CHECK  US 
OUT! 

The  package  is  now  under  development.  It  will  be 
available  in  various  versions  of  BASIC,  ft  has  COM- 
PLETE DOCUMENTATION  containing  over  200 
pages.  It  is  designed  by  Experienced  Systems 
Analysts,  written  by  Experienced  Programmers*  It  is 
not  the  typical  System. 

G/U  A/R,  A/P,  IN V,  PR  BASIC  SOURCE  CODE* 

NATIONAL  SOFTWARE  EXCHANGE,  INC, 

1000  Lake  Saint  Louis  BEvd. 

Suite  248 

Lake  Saint  Louis,  Missouri  63367 
(314)  625-2400 


AND  FOR  THOSE  WHO  ARE  WAITING  , * , * 

As  you  probably  know,  NSE  has  undergone  a change  in 
structure.  Since  our  initial  advertisements  last  year,  we've 
been  shocked,  amazed,  and  transformed  by  the  smalt  com- 
puter software  market. 

We  discovered  long  ago  that  Application's  Programming  is  the 
most  vital— and  most  neglected  area  in  the  Micro  World.  We 
then  set  out  to  fill  that  void  with  existing  programs  offered 
on  a commission  basis.  After  several  frustrating  months, 
we  realized  the  GRIM  REALITY-WELL  WRITTEN, 
SALEABLE  AP'S  did  not  even  exist*  So  we  began  the  slow 
process  Of  program  system  development—PRE  LIM  IN  A R Y 
ANALYSIS,  STRUCTURE  DESIGN,  FINAL  DETAIL 
DESIGN,  CODING,  DOCUMENTATION  and  TESTING* 
IT  TAKES  MONTHS,  but  the  final  Package  is  web  worth 
waiting  for.  THE  BUSl  N ESS  SYSTE  M will  be  here  soon.  For 
those  who  have  been  waiting  since  last  year—  Thanks.  The 
wait  is  almost  over  and  it's  been  worth  Et,  For  those  who  are 
just  now  getting  acquainted  with  us,  hang  on  — 
we'll  be  there  shortly— and  what  a reward* 


.National 

Software 


Exchange,  Inc. 


THE  SMALL  COMPUTER 
SOFTWARE  PEOPLE 
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Pollution  Control  District,  and  the 
Environmental  Research  Founda- 
tion initiated  an  extensive  air-moni- 
toring program  in  Northern  Santa 
Barbara  County  and  San  Louis 
Obispo  County,  purchasing  ten 
remote  data  logging  instruments 
from  Martek  Instruments,  Newport 
Beach,  California,  The  year-tong 
study  will  provide  accurate  quantita- 
tive and  qualitative  analyses  of  at- 
mospheric oxides  of  sulfur  levels  on 
an  hour-by-hour  basis. 

The  study  promises  to  provide 
much-needed  and  well  documented 
air-quality  information  that  might  be 
impossible  to  obtain  economically 
by  conventional  means.  For  informa- 
tion concerning  the  Martek  DMP- 
41 1C  data  logging  instrument  con- 
tact Market  Instruments,  17302 
Daimler  St..  Irvine,  CA  91713,  (714) 
645-1170. 

GRINNELL  COLLEGE  WINS 

SECOND  MIDWEST  REGIONAL 

PROGRAMMING  COMPETITION 

Grinnell  College  of  Grinnell,  Iowa 
barely  nosed  out  DePauw  College  of 
Greencastle,  Indiana  in  the  Second 
Midwest  Regional  Programming 
Competition  held  at  Taylor  Universi- 
ty, Upland,  Indiana  in  April.  The  host 
team,  Taylor,  finished  third,  and 
Wabash  College  of  Crawfordsville, 
Indiana  was  fourth.  Gnnnell's  two 
person  team  lead  by  Scott  Parker  of 
Champaign,  Illinois  and  sponsored 
by  Professor  Mark  Grundier  de- 
feated DePauw  College  by  only 
three  points  in  the  four  person,  four 
hour  competition  using  Taylor  Uni- 
versity^ DEC  time-sharing  system. 


However,  Evansville  University  used 
their  IBM  360  over  telephone  lines 
for  the  competition. 

Each  team  had  only  one  300  char- 
acter per  second  printing  terminal 
on  which  to  write,  test  and  debug 
their  programs.  A team  of  six  judges 
reviewed  the  solutions  written  in  the 
BASIC  language  and  indicated  if  the 
solutions  were  correct  or  incorrect. 
The  scoring  method  includes  the 
number  of  problems,  the  time  re- 
quired to  complete  the  solution,  and 
the  number  of  judged  runs  submitted. 

In  addition  to  the  four  teams 
already  mentioned,  others  com- 
peting were  the  University  of  Wis- 
consi n/Plattevi Me,  Asbury  College  of 
Kentucky,  plus  Grace  College  and 
Rose-Hulman  Institute  from  Indiana. 

Next  year  the  Midwest  Regional 
will  be  held  at  Rose-Hulman  or 
Taylor  University,  It  is  hoped  that  a 
National  BASIC  competition  be- 
tween regional  champions  will  be 
held  at  a later  date. 

6800  USERS  CLUB 

A 6800  Users  Club  has  been  form- 
ed for  the  Dallas/Fort  Worth,  Texas 
area  and  meets  on  the  third  Thurs- 
day of  each  month  at  7:00  P.M.  at 
1220  Majesty,  Dallas,  Texas.  All  par- 
ties interested  in  attending  are  cor- 
dially invited  to  do  so.  We  are  cur- 
rently presenting  varied  topics  of  in- 
terest to  users  of  the  6800  systems 
along  with  tutorials  in  Assembly 
Programming, 

Also  of  interest  to  users  of  6800 
systems  where  no  local  Users  Group 
exists  might  be  our  "Ask  the  Chips 
feature  where  any  questions  or  com- 
ments concerning  the  6800  systems 


are  presented  to  the  club  during 
meetings  and  discussed.  Any  user 
worldwide  may  correspond  at  the 
address  listed  below  and  we  will 
make  every  attempt  to  respond  with 
any  solution  we  might  have  dis- 
covered. 

We  also  feature  a Tell  the  DIPs” 
portion  of  meetings  where  manufac- 
turers, software  suppliers,  or  others 
desiring  a forum  to  present  ideas  to 
a club  may  send  brochures  for  distri- 
bution or  address  the  club  directly. 

For  further  information  contact 
Charles  A.  MatzT  4114  Avondale, 
Suite  2,  Dallas,  TX  75219,  or  phone 
evenings  (214)  522-7130. 

INTERNATIONAL  MICROCOMPUTER 
EXPOSITION 

The  International  Microcomputer 
Exposition  in  Dallas  (September  29- 
October  1)  will  feature  a unique 
Panel  of  Experts,  This  panel  will 
consist  of  qualified  experts  in  the 
fields  of  software,  hardware  and 
design, 

The  Panel  will  be  located  on  the 
Exhibit  floor  during  all  show  hours. 
They  will  field  questions  from  Expo- 
sition attendees  concerning  all 
facets  of  microprocessing  and  small 
systems.  The  Panel  members  are  ex- 
cited about  the  exchange  of  ideas 
and  it  promises  to  be  one  of  the 
highlights  of  the  year  in  micropro- 
cessing. 

The  Panel  of  Experts  will  be  able 
to  field  questions  pertaining  to  both 
mduslrial/busmess  applications  and 
personal  computing  — from  simple 
to  complex.  There  is  no  charge  to  at- 
tendees for  this  forum  to  discuss 
problems  and  design. 


$95  Stand  Alone  Video  Terminal  T 
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SCT-100  FEATURES: 

• 64  X 16  line  format  with  128  displayable  characters 
• Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
• $187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

• Full  cursor  control  with  scrolling  and  paging 
• On  board  power  supply 

• Many  additional  features 

Call  or  write  today.  MC/VISA  accepted 

X1TEX  CORP.  P.O.  Box  #20887 
Dallas,  Texas,  75220  • Phone  (2  14)  386-3850 
Overseas  orders  and  dealer  inquiries  welcome 
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DESIGN  a voice 

command  system  with 
the  Slliconix 

CODEC 


&WIN 

an  Appier 


Enter  the  Siliconix  CODEC  Design  Contest  and  win 
an  Apple  II  — the  world's  best-selling  personal  computer 
— or  another  great  prize.  All  you  have  to  do  is  use 
Siliconix'  CODEC  to  design  a microprocessor-based 
system  which  responds  to  your  spoken  words  (or  talks 
back  to  you).  Our  CODEC  is  a two-chip  set:  the  DF331 
coder  is  a high-speed  serial  output  A/D  converter  — a 
complete  subsystem- on-a-chip,  the  DF332  decoder  con- 
verts high-speed  digital  bit  streams  into  analog  signals. 
The  system  you  design  must  be  capable  of  understanding 
or  speaking  at  least  16  words. 

Here's  what  you  can  win: 

1st  prize:  Apple  II  personal  computer  (retail  value 
$1,445).  A completely  self-contained 
computer  system  with  high  resolution 
color  graphics  in  15  colors  (with  color 
TV);  BASIC  in  ROM,  16K  bytes  of  RAM, 
built-in  video  interface,  cassette  I/O,  four 
A/D  inputs  with  two  game  paddles 
supplied,  eight  peripheral  slots,  three 
TTL  inputs  and  four  TTL  outputs.  Apple 
II  plugs  into  any  standard  TV  using  a 
modulator. 

2nd  prize:  Siliconix  LCD  Stopwatch-In-A-Wristwatch 
Features  time,  day,  date,  plus  split  timing 
stopwatch  functions. 

3rd  prize:  Siliconix  LED  Stopwatch.  Includes  split 
timing  function. 

4th  prize : Siliconix  Telephone  Timer,  Includes  start/ 
stop  and  timeout. 

5th  prize:  Siliconix  LED  Stopwatch.  Features 
a digital  start/stop  timer. 

All  entries  must  be  accompanied  by  our  official  entry 
blank.  Get  yours,  along  with  complete  contest  rules, 
data  sheets  and  other  information,  by  filling  out  the 

°otipon  MowVjjj  Siliconix 


Mail  to; 

Siliconix  CODEC  Design  Contest 
2201  Laurelwood  Road 
Santa  Clara,  CA  95054 

Yes,  I want  to  know  more  about  the  Siliconix  CODEC 
Design  Contest.  Please  send  me  details  and  the  official 
entry  blank. 


Nameu 


-Title:. 


Company: . 
Address:  _ 
City: 


(Optional) 


_Mail  Station:. 


.State:. 


-Zip:. 
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y Apple  II  is  the  world’s 
selling  personal  computer. 


ST?  ' 


' hich  personal  computer  will  be 
most  enjoyable  and  rewarding  for  you? 
Since  we  delivered  our  first  Apple"  II 
in  April,  1977,  more  people  have  chosen 
our  computer  than  all  other  personal 
computers  combined.  Here  are  the 
reasons  Apple  has  become  such  an 
overwhelming  favorite. 

Apple  is  a fully  tested  and  assembled 
mainframe  computer.  You  won’t  need 
to  spend  weeks  and  months  in  assembly. 
Just  take  an  Apple  home,  plug  it  in, 
hook  up  your  color  TV*  and  any  cassette 
tape  deck — and  the  fun  begins. 

To  ensure  that  the  fun  never  stops, 
and  to  keep  Apple  working  hard,  we’ve 
spent  the  last  year  expanding  the  Apple 
system.  There  are  new  peripherals, 
new  software,  and  the  Apple  II  Basic 
Programming  Manual.  And  wait  till 
you  see  the  Apple  magazine  to  keep 


owners  on  top  of  what’s  new. 

Apple  is  so  powerful  and  easy  to  use 
that  you’ll  find  dozens  of  applications. 
There  are  Apples  in  major  universities, 
helping  teach  computer  skills.  There 
are  Apples  in  the  office,  where  they’re 
being  programmed  to  control  inven- 
tories, chart  stocks  and  balance  the 
books.  And  there  are  Apples  at  home, 
where  they  can  help  manage  the  family 
budget,  control  your  home’s  environ- 
ment, teach  arithmetic  and  foreign 
languages  and,  of  course,  enable  you 
to  create  hundreds  of  sound  and 
action  video  games. 

When  you  buy  an  Apple  II  you’re 
investing  in  the  leading  edge  of  tech- 
nology. Apple  was  the  first  computer 
to  come  with  BASIC  in  ROM,  for 
example.  And  the  first  computer  with 
up  to  48K  bytes  RAM  on  one  board, 
using  advanced,  high  density  16K 
devices.  We’re  working  to  keep  Apple 
the  most  up-to-date  personal  computer 
money  can  buy  Apple  II  delivers  the 
features  you  need  to  enjoy  the  real 


satisfaction  a personal  computer  can 
bring,  today  and  in  the  future. 

15  colors  & hi-resolution 
graphics,  too. 

Don’t  settle  for  a black  and 
white  display!  Connect  your 
Apple  to  a color  TV  and 
BASIC  gives  you  instant 
command  of  three  display 
modes:  Text,  40h  x 48v 
Color-graphics  in  15  colors, 
and  a 280h  x 192v  High 
Resolution 
array  that 
lets  you  plot 
graphs  and 
compose 
3-D  images. 
Apple  gives 
you  the  added 
capability  of  combining 
text  and  graphics,  too. 

Bach  to  basics,  and 
assembly  language  too. 

Apple  speaks  three  languages:  fast 
integer  BASIC,  floating  point  BASIC 
for  scientific  and  financial  applications, 
and  6502  assembly  language.  That’s 
maximum  programming  flexibility.  And, 
to  preserve  user’s  space,  both  integer 
BASIC  and  monitor  are  permanently 
stored  in  8K  bytes  of  ROM,  so  you 
have  an  easy-to-use,  universal  language 
instantly  available.  BASIC  gives  you 
graphic  commands:  COLOR =,  VLIN, 
HLIN,  PLOT  and  SCRN.  And  direct 
memory  access,  with  PEEK,  POKE 
and  CALL  commands. 

Software:  Ours  and  yours. 

There’s  a growing  selection  of  pre- 
programmed software  from  the  Apple 
Software  Bank — Basic 
Finance,  Checkbook,  High 
Resolution  Graphics  and 
more.  Now  there’s  a User 
Section  in  our  bank,  to  make 
it  easy  for  you  to  obtain 
programs  developed 


by  other  Apple  owners.  Our  Software 
Bank  is  your  link  to  Apple  owners  all 
over  the  world. 

Alive  with 
the  sound 
of  music. 

Apple's  ex- 
clusive built-in 
speaker  delivers 
the  added  dimension  of  sound  to  your 
programs.  Sound  to  compose  electronic 
music.  Sound  to  liven  up  games  and 
educational  programs.  Sound,  so  that 
any  program  can  “talk”  back  to  you. 
That’s  an  example  of  Apple’s  “people 
compatible”  design.  Another  is  its  light, 
durable  injection- molded  case,  so  you 
can  take  Apple  with  you.  And  the 
professional  quality,  typewriter-style 
keyboard  has  n-key  rollover,  for  fast, 
error-free  operator  interaction. 

Apple  is  the 
proven  computer. 

Apple  is  a state-of-the-art  single 
board  computer,  with  advanced  LSI 
design  to  keep  component  count  to  a 
minimum.  That  makes  it  more  reliable. 
If  glitches  do  occur,  the  fully  socketed 
board  and  built-in  diagnostics  sim- 
plify troubleshooting.  In  fact,  on  our 
assembly  line,  we  use  Apples  to 
test  new  Apples. 

•Apple  II  plugs  into  any  standard  TV  using 
an  inexpensive  modulator  (not  included). 

**In  California,  call  408/996-1010. 


Apple  peripherals 
are  smart  peripherals. 

Watch  the  far  right  column  of  this  ad 
each  month  for  the  latest  in  our  grow- 
ing family  of  peripherals.  We  call  them 
“intelligent  interfaces.”  They’re  smart 
peripherals,  so  you  can  plug  them  in 
and  run  them  from  BASIC  without 
having  to  develop  custom  software. 

No  other  personal  computer  comes 
close  to  Apple’s  expandability.  In  addi- 
tion to  the  built-in  video  interface,  cas- 
sette I/O,  and  four  A/D  inputs  with  two 
continuously  variable  game  paddles, 
Apple  has  eight  peripheral  slots,  three 
TTL  inputs  and  fourTTL  outputs.  Plus 
a powerful,  state-of-the-art  switching 
power  supply  that  can  drive  all  your 
Apple  peripherals. 

Available  now 

Apple  is  in  stock  and  ready  for 
delivery  at  a store  near  you.  Call  us  for 
the  dealer  nearest  you.  Or,  for  more 
details  and  a copy  of  our  “Consumer’s 
Guide  to  Personal  Computers,”  call 

800/538-9696** 
or  write  Apple 
Computer,  Inc., 
10260  Bandley 
v Drive,  Cuper- 
' " tino,  CA 
95014. 
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New  from  Apple. 

Introducing  Disk  II  : 
instant  access  to  your  files. 

Our  newest  peripheral  is  Disk  II.  a 
high-dehsity  5 W*  floppy  disk  drive  for 
fast,  lowcost  data  retrieval.  It’s  perfect 
for  storing  large  bodies  of  data  such  as 
household  finances,  address  files  and  in- 
ventories; you  can  find  any  record  in  just 
half  a second.  No  more  searching  through 
stacks  of  cassettes;  with 
a few  keystrokes,  your 
system  will  load,  store 
and  run  any  file  by 
name. 

Disk  II  consists  of 
an  intelligent  inter- 
face card,  a power- 
ful Disk  Operat- 
ing System 
(DOS),  and 
one  or  two 
drives.  Your 
handle  up  to  seven 


minifloppy 
Apple  will 


apple  computer 


interface  cards  and  fourteen  drives, 
for  control  of  nearly  L6  megabytes  of 
data,  with  no  expansion  chassis.  The  com- 
bination of  ROM -based  bootstrap  loader 
and  an  operating  system  in  RAM  provides 
complete  disk  handling  capability,  includ- 
ing these  special  features: 

• Soft  sectored  * Random  or  sequential 
file  access  • Program  chaining  capability 

• Universal  DOS  command  processor 
works  with  existing  languages  and  monitor 

• Full  disk  capability  in  systems  with  as 
little  as  16K  RAM  • Storage  capacity : 

113  kilobytes/diskette. 

See  Disk  II  now  at  your  Apple  dealer. 
Sold  complete  with  controller  and  DOS  at 
$495.* 

Peripherals  in  stock 

Hobby  Board  (A2B0GG1X),  Parallel  Printer 
Interface  (A2B0Q02X),  Communication  In- 
terface (A2B0003X),  Disk  II  (A2MG004X). 

Coming  soon 

High  speed  Serial  Interface,  Printer  II, 
Printer  1 1 A,  Monitor  II,  Modem  II  A, 

1 Price  subject  to  change  without  notice. 

CIRCLE  INQUIRY  NO.  4 FOR  APPLE 
CIRCLE  INQUIRY  NO.  5 FOR  DISK  II 


Those  math  programs  I wrote 
last  week -I  just  rewrote  them  using 
Apple's  miniassembler  and  got  them 
to  run  a hundred  times  faster. 


Apple’s  smart  peripherals  make 
expansion  easy.  Just  plug  ’em  in  and 
they're  ready  to  run.  I’ve  already 
added  two  disks , a printer  and  the 
communications  card . 


^ mm  ^ 


Programming  is  a snap! 

Tm  halfway  through  Apple’s  BASIC 
manual  and  already  I’ve  programmed 
own  space  wars  game . 


Aug  1 Tidewater  Computer  Club 
will  meet  at  the  Electronic  Com- 
puter Programming  Institute, 
Janaf  Office  Bldg.,  Janaf  Shop- 
ping Center  in  Norfolk.  The  club 
also  meets  on  the  3rd  Tuesday  of 
the  month.  For  details  contact:  C, 
Dawson  Yeomans,  Interface 
Chairman,  677  Lord  Dunmore  Dm, 
Virginia  Beach,  VA  23462. 

Aug  2 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M, 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  (603) 
4344239  for  details. 

Aug  2 Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388t  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 

Aug  2 The  Valley  Computer  Club 
will  meet  at  7 P.M.  at  the  Harvard 
School  located  at  3700  Coldwater 
Canyon.  Studio  City,  CA. 

Aug  2 Columbus  Computer  Club 
will  meet  at  the  Center  of  Science 
and  Industry  at  7:30  P.M,  For  fur- 
ther information  write  do  Fred 
Hatfield  K8VDU,  Computer  Data 
Systems,  1372  Grandview  Ave., 
Columbus,  OH  43212,  or  call  (614) 
488-3347, 

Aug  2 Lincoln  Computer  Club  will 
hold  its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Sts.  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr., 
422  Dale  Dr,,  Lincoln,  NE  68510. 

Aug  3 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue.  Alameda,  CA  94501 . 

Aug  3 Northwest  Computer  Soci- 
ety meets  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at 
7:30  P.M,  The  club  also  meets  on 
the  third  Thursday  of  the  month. 
For  more  details  write  NCCN, 
Box  242,  Renton.  WA 98055. 

Aug  3 Microcomputer  Users  Group 
(MCG)  will  hold  its  meeting  at  the 
University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7 P.M.  The 
club  meets  every  Thursday,  For 
more  information  write  MCG, 
Dept,  of  Elec.  Eng,,  123  Church 
St.  S.E.,  Minneapolis,  MN  55455. 

Aug  4 Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 


Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  detai  Is. 

Aug  4 Microcomputer  Information 
Group  will  meet  at  7 P.M.  at  the 
Microcomputer  Resource  Center, 
5150  Anton  Dr,,  Rm.  212,  Madison, 
Wl  53719,  (608)  274-8925.  Len 
Lindsay,  president. 

Aug  5 Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni- 
versity of  Louisville,  Speed  School 
Auditorium  at  1 P.M,  For  details, 
write  the  club  at  115  Edgemont 
Dr.,  New  Alban,  IN  47150. 

Aug  5 The  Computer  Hobbyist 
Group  will  meet  at  1 P.M.  in  the 
Green  Center,  Rm  2.530,  of  Univ, 
of  Texas,  Dallas.  For  details  write 
to  P.O.  Box  11344,  Grand  Prairie, 
IX  75051, 

Aug  5 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M>,  Wichita  Public  Library, 
Wichita,  KS,  For  further  Informa- 
tion call  Chris  Borg er  at  (316) 
2654120  or  Dave  Rawson,  1825 
Gary,  Wichita.  KS  67219,  (316) 
744-1629  for  further  details. 

Aug  5 Oklahoma  Computer  Club 
will  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M,  Call  Al  Camp- 
bell at  (405)  8424933  for  details. 

Aug  5 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl,  Call  (414) 
246-6634  for  f u rt her  detai  Is. 

Aug  5 Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00,  The 
club  also  meets  on  the  3rd  Satur- 
day of  the  month.  For  further  in- 
formation write  SNPCS,  1405 
Lucille  St.,  Las  Vegas,  NV  89101 
or  call  (702)  642-0212. 

Aug  7 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E,  Lake  Street, 
Minneapolis,  MN,  For  further  in- 
formation  contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

Aug  8 Okaloosa  Computer  Hobbyist 
Club  will  meet  in  the  Community 
Room  of  the  First  Federal  Sav- 
ings & Loan  Assoc,  of  Okaloosa 
County,  158  Elgin  Pkwy  N.E.,  Ft. 
Walton  Beach,  FL  at  7 P.M.  For 
details  call  (904)242-5938, 

Aug  9 Home  Computers  Users 
Group  for  Radio  Shack  TRS-80 
meets  at  7:30  PM.  For  detai  Is  write 
or  call  TRS-80  Users  Group  Infor- 
mation of  Eastern  Massachusetts, 


do  Miller,  61  Lake  Shore  Road, 
Natick,  MA  01760,  (617)653-6136. 

Aug  9 Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M,  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Call  (415)  967-6754  for 
more  detail 

Aug  10  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M, 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U S,  Hwy.  73-75. 
Write  P.O,  Box  13303,  Omaha,  NE 
681 13  for  further  information. 

Aug  10  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  call  Larry  or  Holly  Barney, 
1928  S.  2600  E.,  Salt  Lake  City,  UT 
84108.  (801)485-3476. 

Aug  10  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
R1T  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609, 

Aug  10  North  Florida  Computer 
Society  will  meet  at  227  Edison 
Dr,,  Pensacola,  FL  32505.  For  de- 
tails write  this  address  or  call 
Eugene  Rhodes  at  (904)  453-3844, 

Aug  1 1 HAUCC  will  meet  at  7:30  PM 
in  Rm  117  of  the  Science  & Re- 
search Bldg,  of  the  main  campus 
of  the  Univ,  of  Houston.  For  more 
details  write  or  call  P.O.  Box  37201, 
Houston,  TX  77036,  (713)  661-6806. 

Aug  11  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJ  ACC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8.  at  7 P.M.  For  details 
write  NNJACC,  593  New  York 
Ave„  LyndhursL  NJ  07071 . 

Aug  12  The  Permian  Basin  Compu- 
ter Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  call  (915)332-9151. 

Aug  13  North  Orange  County  Com- 
puter Club  wilt  have  its  meeting 
at  Chapman  College,  Orange,  CA, 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium,  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-8080  evenings.  For  more 
information  write  P.O,  Box  3603, 
Orange.  C A 92655. 

Aug  15  Rhode  Island  Computer 
Hobbyists  (RICH)  meets  the  at 
the  Knight  Campus  of  Rhode 
Island  Junior  College  in  the 
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modem  / 'mo  • dam  / [modulator 
+ demodulator]  n - s : a device  for 
transmission  of  digital  information 
via  an  analog  channel  such  as  a tele- 
phone circuit. 


Those  of  us  who  live  on  the  North  American  continent 
are  blessed  with  an  incredible  non-natural  resource 
consisting  of  a gigantic  web  of  tiny  copper  wires  linking 
virtually  all  of  our  homes  and  businesses  together  into 
the  greatest  telecommunications  network  in  history. 

The  Bell  System  and  over  1600  independent 
telephone  companies  have  been  stringing  wires 
and  microwaves  nearly  everywhere  for  up  to 
100  years.  Now,  the  80-1 03A  Data 
Communications  Adapter  brings 
this  amazing  network  to 
S-100  Micro 
Computers. 


The 

80-1 03A  Data 
Communications 
Adapter  is  more  than 
just  a modem.  It  is  a complete 
data  communications  sub-system 
combining  on  a single  S-100  board 
functions  which  formerly  required  a 
modem,  an  automatic  calling  unit,  and  serial 
and  parallel  interfaces.  This  fully  programmable 
unit  gives  you  flexibility  never  before  available  at  such 
a low  cost.  Fully  assembled,  tested,  and  burned  in  with 
full  documentation  and  our  standard  90  day  warranty,  the 
80-1 03A  is  available  at  retail  computer  stores  across  the  country 

for  only  279.95. 


D.C.  Hayes  Associates,  Inc. 

16  PERIMETER  PARK  DR.  • SUITE  101 
P.O.  BOX  9884  • ATLANTA,  GA.  30319  • (404)  455-7663 

Distributed  in  Canada  by  TRINITRON  ICS  LIMITED,  Toronto 
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The  New  WH17  "Mini"  Floppy 
a Giant  Leap  Forward  in  H8 
Systems  Sophistication! 


HEATHKIT  ELECTRONIC 
CENTERS  PROVIDE 
SALES  AND  SERVICE 
C Q AST-TG-C  OAST 


I Heath kit| 


Unite  gf  Schlymb^rgaf  PradgtL'S  Corporalmm . 

R tdlni  I pr  Joes  an  $p*ne  prcduc  I s may  (M  slightly 
htgher. 


ARIZONA-Phoanlji,  2727  W.  Indi an School  Rd. 

(502}  279-6247. 

CALIFORNIA- Anaheim.  33Q  E.  Rail  Rd.  [714)  776-942U; 

El  Carrilo.6600  Potroto  Ava. <4i5)  236-8870;  L^i  Angslss, 
2309  S.  f lower  St,  (213)  749-0261:  Pomona.  iSoS  Orange 
G rove  A ve.  N 1 7 1 4 ) 023-354  3:  Redwood  Clly,  200 1 
Middlelioict  Rd.  (4i5)  365-8155  Sacra menlo,  i860  Fulton 
Ave.  [9 16M 8^1575::  San  Diego  (La  Metises  Center 
Dr.  1714)461  -01 10 ; 5e  n Joae  (C  h m pbflll).  2350  S.  Beseem 
Avd.  (4QQ)l377-8920^  Woodland  HlllA,  22504  Ventura  Rlvd. 
(213)  883-0531 

COL  ORAOO  - Da  nvsr,  5 548  W.  3Bth  Ave.  (303)  422-3408. 
COR  RECTI  CUT- Hartford  (Avon),  395  W Main  St 
[Rte  44).  (203)  676-0323. 

FLORIDA- Miami  (Hialeah),  4785  W.  16th  Ave 
(385)  823-2280;  Tampa.  40t9  West  H<irsb€Kmgh  Ave. 

(613}  386' 2541 

GEORGIA -Atlanta.  5285  Roswell  Rd.  (404)  252-4341 . 
ILLINOIS-  Chicago,  3462-65  W.  Devon  Av&.  (312}  563-3928; 
Chicago  (Pawners  Grove},  224  Ogden  Ave.  (31 2)  662-1304. 
INDIANA- Indianapolis,  2M2  .E  62nd  St.  1 317)  257-4321. 
KANSAS-  Kamas  Clly  (Mission).  5960  Lamar  Ave. 

(913)  362-4466 

KERTUC  KY-  L oul  svl  I re,  1 2401  SheHayvilie  Rd 
(592)246-7811. 

LOUISIANA  - New  Orleans  (Kenner),  1900  Veterans 
Memorial  Hwy  (504)722-6321. 

MARYLAND-  Q&HJm  or  a,  1713  E.  Joppa  Rd  381) 

661-4446;  floekvllla.  5542  Nicholson  Lane  1 301)  881-542Q, 
MAS  S ACH  USETT  S - 6 oslon  (Peebady),  242  Andover  Si 
(617)  531-9630:  Boston  (Wellesley),  165  Worcester  Ave. 

[Rt.  9 just  wosl  or  Rt.  120)  (617)  237-iSiQ 
MICHIGAN  - Detroit,  18545  W.  Eight  Milo  Rd.  (313) 

535 ■ 6480.  E-  Detroit.  18149  E Eight  Mile  Rd  (3 13]  772-0416. 
MINNESOTA -Minneapolis  (Hop-Kina),  ifti  Shady  Oak  Rd. 

(612)  93B-S371. 

MISSOURI -St-  Lou)*  (Bridgeton).  3794  McKelvey  Rd 
[314)291  1850 

NEBRASKA-  Omaha.  92Q7  Maple  $|.  [402)  391-2071. 

NEW  JERSEY- Fair  Lawn,  35-07  Broadway  [Rte  4) 

£201)  791-6835;  Ocean.  1013  Slate  Hwy  35  (201)  775  1231 
NEW  YORK -Buffalo  (Amheral).  3476  Sheridan  Dr. 

(715)  835-3090;  Jericho,  Long  Island,  15  Jericho  Turnpike 
(516)  334-8181 : Rochester,  $37  JefJarsdn  Rd,  «716|  244^70; 
While  Plains  (North  WhUe  Plain  a),  7 Reservoir  Rd 

(914) 761-7590. 

OHIO -Cincinnati  (WocdUwn),  10133  Spnngfteid  Prke 
(513)  771-8850,  Cleveland, 5444  Pearl  Rd.  (218)  886-2590: 
Columbus,  2500  Morse  Rd.  (614)  475-7200 ; Toledo, 

40  S Byrne  Rd.  (419)  537-1087. 

PE  NNSYLVANJ  A - Phi  le  darphie,  631 8 ROM*,  veil  Blvd. 

(215)  286-0180;  Frazer  (Chesler  Co,),  630  Lancaster  Pike 
Rt.  30) (2)5)  647-S5S5,  Pittsburgh, 3*82  Wm.  Penn  Hwy. 

(412)  824-3564, 

RHODE  ISLAND-Pravldarvce  (Warwick),  558  Greenwich 
Ave  (401)738-5150. 

TEXAS-  Dallas,  2715  Rftss  Ave.  <214}  626-4053; 

Houston.  3705  Weslhsimer  (713)  623-2898. 

San  4 man  lb,  Till  Bianca  Rd  (51 2i  341  8876 

VIRGINIA -Alexandria.  6281  Richnwbd  Hwy.  (703) 

765-55*5,  Norfolk  (Virginia  Beech).  t056  independence 
Bhd.  [8041 40Q4S997. 

WASHINGTON  - Seattle.  505  Slh  Ave.  No  (206)  0S2-2172, 
WISCONSIN -Milwaukee.  6215  W fonadu  Let 
(414)873-8250. 


Now  you  can  give  your  H8  the 
power  and  versatility  only  a 
floppy  disk  system  can  provide! 
The  WH17  lets  you  load  programs 
in  seconds  instead  of  minutes, 
store  hundreds  of  programs  on 
a single  disk  with  immediate 
access,  update  files  virtually 
instantly.  It's  far  more  versatile 
and  reliable  than  paper  tape 
or  cassette  storage  and  really 
makes  your  H8  a "total  capa- 
bility" computer  system! 

Storage  media  for  the  WH17 

consists  of  the  standard,  hard- 
sectored,  40-track  diskette.  Mea- 
suring just  5.25"  in  diameter, 
each  disk  offers  the  user  access 
to  400  sectors  (10  per  track)  or 
better  than  1Q2K*  bytes  of 
available  program  and  data 
storage  area. 

Supplied  fully  assembled,  the 
WH17-S  model  82  WANGCO 
drive  posts  a conservative  30* 
ms  track  seek  specification,  and 
random  sector  typical  access 
times  of  less  than  350*  ms.  (A 
figure  considerably  better  than 
that  of  many  equivalent  com- 
petitive drives.) 


A diskette  containing  all  re- 
quired H8  operating  systems  is 
sold  separately.  This  software 
includes  the  Heath  Disk  Operat- 
ing System  (HDGSh  with  its 
unique  diagnostic,  BUG-8,  a 
console  debugger,  TED -8,  our 
powerful  text  editor,  HA5L-8,  and 
extended  Benton  Harbor  BASIC, 

The  fully  assembled  WH17, 
with  dual-drive,  controller  and 
systems  software,  will  be 
available  in  June,  1978,  for  $975. 


Systems  Engineered 
for  Personal  Computing 


Heath  Company,  Dept.  343-430 
Benton  Harbor,  Ml  49022 


HEATHKIT 

CATALOG 


Please  send  me  my  FREE  Catalog,  I am  not  on  your  mailing  list. 


Name 


Read  about  nearly  400  money -saving, 
fim-to-build  electronic  kits. 

Use  coupon  to  send  for  your  mail  order 
catalog  or  bring  coupon  to  a Heothkit 
Electronic  Center  for  your  catalog. 


Address 


Get  Your  Copy  Today! 


Heattikif 


Schlumberger 
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Faculty  Cafeteria  at  7:30  P*M.  For 
details  contact  Emilio  lannuclllo, 
RICH,  P.Q*  Box  559,  Bristol,  Rl 
02809,  or  cal  I (401)  253-5450. 

Aug  17  Madison  Computer  Society 
will  meet  at  7:30  P.M.  at  2707 
McDivitt  Rd*T  Madison,  Wl  53713. 
Mike  Shoh,  president 

Aug  17  Sacramento  Pet  Workshop 
meets  from  7-10  P.M.  every  third 
Thursday  of  the  month.  For  more 
Information  contact  David  Howe, 
(916)445-7926. 

Aug  18  Long  Island  Computer 
Association  meets  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus.  Route 
25A  between  Route  107  and  Glen 
Cove  Rd.p  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
Fast,  Plainview.  NY  11803. 

Aug  18  Amateur  Computer  Group 
of  New  Jersey  (ACGNJ)  meets  at 
UCTL  1776  Raritan  Rd„  Scotch 
Plains,  NJ  07076  at  7 P.M.  For  fur- 
ther information  write  to  the  ciub 
at  the  above  address. 

Aug  19  San  Diego  Computer  Soci- 
ety will  meet  at  the  Grossmont 
Community  College  Student  Cen- 
ter, 8800  Grossmont  College  Dr*, 
El  Cajon,  CA,  Doors  open  at  12:30, 
Fordetails  call  (714)565-1738. 

Aug  19  The  7Gs  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group. 8700  Har- 
vard Ave.,  Cleveland,  OH  44105, 

Aug  19  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave. 
For  more  details  write  PACS,  P.Q. 
Box  1954,  Philadelphia,  PA  19105, 

Aug  19  Computer  Hobbyist  Group 
of  North  Texas  will  meet  at  UTA 
University  Hall,  Rm  108  at  1 PM  in 
Arlington,  TX,  Fordetails  call  Neil 
Ferguson  at  (817)387-0612. 

Aug  20  Central  Florida  Computer 
Ciub  will  meet  at  2010  Fosgate 
Dr**  Winter  Park,  FL  32789  2:00 
PM.  Contact  Bill  Kerns  for  details. 

Aug  22  Sacramento  Microcomputer 
Users  Group.  (SMUG)*  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St,  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after5:00  P.M. 

Aug  22  Okaloosa  Computer  Hobby- 
ist Club  will  meet  in  the  Santa 
Rosa  Rm,  in  the  Santa  Rosa  Mali, 
Mary  Esther*  FL  at  7 P.M,  For 
details  call  (904)242-5938. 

Aug  23  Diablo  Professional  Users 


Group  (DRUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy*  680, 
from  8-10  PM.  Fordetails  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (41 5)  687-8373. 

Aug  23  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston’s  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St*, 
Boston,  MA  02108,  (61 7}  227-1399* 

Aug  25  Alamo  Computer  Enthusi- 
ast meets  at  7:30  PM  in  Rm  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquil!, 
San  Antonio,  TX  78233. 

Aug  25  Washington  Amateur  Com- 
puter Society  will  meet  at  the 
Catholic  University  of  America, 
St.  Johns  Hall,  located  at 
Michigan  and  Harewood  Aves.  in 
Washington,  DC.  Contact  Bill 
Stewart  at  (202)  722-0210  for  club 
details  between  the  hours  of  10 
AM.  and  12  P.M. 

Aug  27  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O. 
Box  5096,  Ft,  Wayne,  IN  46805, 

Aug  27  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Bell  Company  headquarters 
bldg,  at  2 P.M.  For  further  details 
write  or  call  Jim  Anderson,  2931 
Balmoral  Rd„  Birmingham,  AL 
35223;  (205)897-9630. 

Aug  29  Computer  Amateurs  of  So* 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg*, 
7 So.  Grove  Ave,,  National  Park,  N J 
at  7:30  P.M.  For  details  call  (609) 
54  M 0 1 0*  or  (609)  54 1 -8296. 

Aug  30  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr*,  Port  Hueneme*  CA  93041  at 
7:30  P,M,  For  more  information 
write:  VCCS,  P*0.  Box  525,  Port 
Hueneme.  CA  93041. 

Aug  31  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is..  FL.  Contact  Ray  Lockwood  at 
(305)452-2159  fordetails* 

Aug  31  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  Formore  information  write  to 
this  address  orcail  (612)824-6406. 


Program  faster, 
with  fewer  errors 

Save  time,  save  money,  have  more 
fun  when  you  write  programs  in  BASIC 
on  our  new  combination  Program  Coding/ 
CRT  Layout  Sheets. 

Gives  you  2 form  uses  for  the  price 
of  one.  Use  full  28  line  x 80  column 
grid  area  for  regular  program  steps.  To 
plan  display  layouts,  simply  keep  your 
characters  within  the  appropriate  CRT  in- 
dicator lines,  and  you'll  automatically  see 
where  theyll  be  on  your  CRT  screen. 

Gives  you  4 extra  coding  lines  on  every 
sheet.  Full  28  line  x 80  column  coding 
capacity  saves  you  14  sheets  out  of  every 
100,  compared  to  24-line  forms,  yet  we 
offer  full-size  6mm  x 3mm  grid  blocks. 

Works  with  your  CRT  display,  no  matter 
what  brand  you  own.  Equipped  for  both 
16  line  x 64  column  and  24  line  x 80 
column  display  formats. 

Surface-engineered  to  take  both  pen 
& pencil  without  blotching*  Gives  you 
crisp,  sharp  characters  whether  you  write 
with  pencil  or  plastic-tip  pens. 

Eye-comfortable  soft  blue  grid.  All 
grid  rulings,  tints,  and  division  rules  are 
easy  on  your  eyes,  even  after  hours  of 
continuous  programming. 

Bright  white  sheet  makes  your  charac- 
ters easy  to  read*  Heavy  22-pound  brilliant 
white  opaque  paper  gives  your  writing 
contrast. 

Sl2  x 11  size  saves  you  money*  * Jits 
standard  binders,  folders,  & fifes.  De- 
signed to  serve  professional  programmers, 
hobbyists,  and  small  business  people  ec- 
onomically. 

Your  choice  of  iooseleaf  style  or  50- 
sheet  pads.  Both  are  3-hole-punched. 
The  choice  is  yours. 

Try  a pack  today*  Ask  your  local 
computer  store  for  Stirling/Bekdorf  78C1'$. 
Or  use  the  coupon  below  to  get  them 
right  now. 


YES.  Rush  me  the  quantity  of  7SC1  BASIC 
Coding/CRT  Layout  Sheets.  I have  indicated  below: 

Looseleaf 

□ 100  - $6.05  + $1.50  shpg. 

□ 500-  $24.10  + $2*85  shpg. 

Pads 

□ twoSO-sht,  pads:  $6.35  + $1.50  shpg. 

□ ten  50-sht.  pads:  $26*85  + $2.85  shpg. 

□ Enclosed  is  my  check  lor  $ 

□ Charge  to:  n Master  Charge:  ^Visa 

Card  si*. 

Name 

Address _ 

City 

State  Zip— 

Stirling/Bekdorf 

440?  Porkwood  Wi  Anron.a  TX  78213  1(515) 
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Data  Dynamics  Technology 

brings  to  you  . . . 


“THE  CONFERENCES 
OF  miCRO  BUSINESS  78” 

on  cassette  tapes 


Get  just  one  session,  or  obtain  the 
entire  program. 

Learn  how  microcomputers  can  be 
implemented  within  your  business, 
saving  you  time  and  money. 

If  you  attended  the  session,  then 
order  the  cassette  as  a reference.  If 
you  missed  the  session,  make  an 
investment  in  the  future  of  your  busi- 
ness by  obtaining  the  pertinent  cas- 
sette, NOW! 


All  available  programs  listed  below  with  price. 


"The  Form  of  Small  Business  Software 
Packages" 

Gordon  French,  Commodore  Business 
Systems  $16 


"Looking  at  the  Future  of  Business 
Computer  Systems" 

John  Peers,  Logical  Machine 
Corporation  $21 


"Small  Business  Computer  Systems; 
An  Analysts  of  Products  and  Markets” 
Adam  Osborne,  Osborne  and 
Associates,  Inc.  $21 

"Getting  into  the  Microcomputer 
Industries” 

Robert  Jones,  INTERFACE  AGE 
Magazine  $14 

"Configuring  A Microcomputer  System 
for  Business  Application” 

Bob  Harp,  Vector  Graphic  $7 

"Bringing  Your  Computer  Business 
On-Line" 

Elliott  MacLennan,  Attorney  at  Law 

$14 

CASSETTE  PRICES,  as  marked 
Entire  Program  (37  cassettes)  $199 


"Systems  Analysis  for  Small  Business" 
Michael  Levy,  Jethro  $23 

"Practical  Low-Cost  Software  for 
Microcomputers” 

Lon  Poole,  Osborne  & Associates,  Inc. 

$21 

"Microcomputer-based  Business 
Systems  in  the  Medical  and  Legal 
Professions" 

Robert  C.  Brehm,  Promedics  Data 
Corporation  $16 

"Some  Small  Business  Computer 
Users;  Their  Experience  as  Customers" 
Gene  Murrow,  Computer  Power  & Light 

$21 


"The  Role  of  Established  System 
Companies  in  the  New  Small  Business 
Systems  Market” 

Matt  Peterson,  Peterson  & Associates, 
Incorporated  $21 

“The  Entry  of  Calculator  Manufacturers 
into  the  Small  Business  Systems 
Market” 

Thomas  Bun,  CompuMax  Associates 

$23 

"The  Role  of  Computer  Stores  in 
Small  Business  Systems" 

Pete  Roberts,  Computer  Kits  $16 


MAIL  ORDER  INSTRUCTIONS 

Circle  cassette  sessions.  California  residents  add  6%  safes  tax. 

Add  $1.50  for  the  first  session  and  $1.00  for  each  additional  session  to  a maximum  of  $4.50  for  postage  and  handling.  Foreign  shipments  add  $7.00, 

Send  Check  or  Money  Order  (U  S.  Funds  drawn  on  U.S-  Bank).  Make  check  payable  to:  Data  Dynamics  Technology,  16704  Marguardt  Avenue,  Cerritos,  CA  90701. 

Name Address  . _ _ 

City  __ State Zip 

Total  sessions  ordered Amount  enclosed  $ . 

DATA  DYNAMICS  TECHNOLOGY  A Division  of  INTERFACE  AGE  Magazine 
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By  James  S.  White 


SMALL  COMPUTERS  IN  LARGE  ORGANIZATIONS 

Many  present  and  potential  applications  for  business 
microcomputers  exist  in  large  manufacturers,  retail 
chains,  and  service  organizations.  Unfortunately,  much 
of  what  is  written  and  said  tends  to  ignore  these  large- 
organization  applications  in  favor  of  businesses  charac- 
terized by  the  mom-and-pop  grocery  or  the  office  of  a 
single  professional. 

The  potential  for  a wide  variety  of  microcomputer  ap- 
plications in  large  organizations  is  even  greater  than 
their  relative  size  indicates.  Computers,  of  any  size,  give 
the  greatest  benefits  when  they  do  the  same  job  re- 
peatedly. Large  organizations  are  characterized  by  large 
volumes  of  repetitive  work  done  in  specialization-of- 
effort  functional  locations. 

These  work-concentration  centers  are  where  micro- 
computers can  be  very  valuable  toots.  Here,  often,  micro- 
computers can  be  used  for  long  periods  of  time  each 
day,  thus  multiplying  their  benefits.  Operating  costs  can 
be  relatively  low  because  the  repetition  of  work  function 
allows  a high  degree  of  automation  and  minimal  opera- 
tor time  and  effort  to  change  applications.  Development 
costs  can  be  relatively  low,  partly  because  a large- 
organization  microcomputer  is  generally  programmed 
to  do  only  a few  jobs. 

The  large  computers  now  used  in  many  large  organi- 
zations aren't  significant  objective  competition  for 
microcomputers  in  many  applications.  True,  these  large 
computers  and  their  large  professional  staffs  have 
shown  the  way  and  justification  for  a wide  variety  of 
computer  applications.  However,  under  many  condi- 
tions, the  large  computers  are  far  behind  their  micro- 
computer cousins  in  service  level  and  cost-effectiveness. 

LOW  COSTS  AND  HIGH  PERFORMANCE 

Several  other  factors  give  microcomputers  in  large 
organizations  the  capability  to  be  tools  which  can  be  ex- 
tremely cost-effective  while  giving  results  which  are 
quicker  or  better  than  alternatives. 

One  factor  is  the  low  hardware  cost  of  microcompu- 
ters. The  monthly  rental  of  many  types  of  targe  com- 
puters is  several  times  the  purchase  cost  of  common 
microcomputers.  In  properly  selected  applications,  these 
microcomputers  can  produce  equivalent  results  in  the 
same  or  less  time  as  large  computers.  Purchase  costs 
of  microcomputers,  compared  to  their  potential  for  sav- 
ings in  large  organizations,  are  often  so  low  as  to  be  in- 
consequential. In  many  cases,  microcomputer  hardware 
costs  less  than  the  study  necessary  to  determine  if  an 
application  should  be  computerized,  large  computer  style. 

Microcomputer  hardware  maintenance  costs  are  also 
low.  The  simplicity  that  keeps  microcomputer  produc- 
tion costs  down  also  means  that  there  are  relatively  few 
parts  to  malfunction.  When  problems  do  occur,  replac- 
ing a large  part  of  the  microcomputer  system  often 
costs  less  in  time  and  dollars  than  repair,  by  traditional 
methods,  of  either  large  or  small  computers.  These  sav- 
ings will  probably  increase  in  the  future,  as  labor  costs 
increase  and  high  volume,  automated  hardware  produc- 
tion costs  drop. 

Personnel  expense  is  a second  category  where  using 
microcomputers  can  result  in  decreased  costs  and/or  in- 
creased productivity.  Some  of  these  savings  are  ex- 
pected, as  it  is  generally  understood  that  any  kind  of 


computer  in  an  appropriate  application  can  cost  less 
and/or  do  more  than  manually  doing  the  same  work. 

Again,  for  some  applications,  microcomputers  offer 
benefits  in  addition  to  those  available  from  large  com- 
puters. Many  of  these  benefits  result  from  the  relative 
ease  of  planning  and  preparing  to  use  a microcomputer 
for  a specific  application  in  a large  organization. 

In  applications  appropriate  for  microcomputers,  fre- 
quently only  one  person  needs  to  be  involved  in  system 
planning  and  implementation.  He  or  she  recognizes  an 
opportunity  or  need  for  improvement,  identifies  the 
problem  and  appropriate  solution,  and  often  plans,  im- 
plements, and  tests  the  correction.  This  on-the-spot  per- 
son has  no  need  to  educate  and  otherwise  communicate 
with  several  other  people  who  are  not  familiar  with  his 
objectives  and  methods.  Eliminated  is  the  involvement 
of  diverse  types  of  people,  involvement  which  is  neces- 
sary in  order  to  prepare  large  scale  applications. 

Administrative  overhead  costs  frequently  are  also 
lower  for  microcomputers  than  for  larger  computers. 
When  the  microcomputer  user  makes  a system  change, 
he  continues  to  be  responsible  for  the  same  end  results 
that  he  has  been.  Whether  these  results  are  increased 
sales,  more  accurate  and  prompt  reports,  or  smoother 
production  schedules,  they  are  more  easily  recognized 
and  related  to  ultimate  business  goals  than  is  the  per- 
formance of  staff  personnel.  Separate  administration, 
scheduling,  and  control  of  systems  projects  are  not 
always  required. 

Programming  expenses  are  another  area  with  large 
potential  savings,  when  a microcomputer  is  used.  For 
reasons  similar  to  those  resulting  in  system  definition 
savings,  the  ultimate  user  Is  often  the  best  person  to 
decide  which  techniques  and  shortcuts  are  best  for  his 
applications. 

Motivation  is  another  factor  which  cuts  programming 
costs  and  results  in  a job  well  done.  The  end  user  is  the 
one  really  interested  in  his  problem  being  solved.  This 
drive  is  combined  with  the  fun  of  computing  and  pro- 
gramming, still  alive  for  those  who  aren’t  working  on  the 
objectives  of  other  people  for  eight  hours  per  day.  The 
resulting  programming  productivity  often  seems  unbe- 
lievably high  to  those  familiar  with  traditional  tech- 
niques and  measures,  such  as  lines  of  code  per  day. 
Similarly,  ongoing  program  maintenance  costs  for 
microcomputers  can  be  much  lower  than  for  large  com- 
puters. Changes  in  the  relatively  small  and  simple 
microcomputer  programs  can  be  made  by  the  user  who 
defines  the  problem. 

Testing  is  a final  area  where  user  controlled  micro- 
computers are  an  advantageous  tool  in  large  organiza- 
tions. The  user  is  uniquely  positioned  and  qualified  to 
evaluate  results,  recognize  problems,  and  take  immedi- 
ate corrective  action,  at  least  to  the  extent  of  not  using 
invalid  or  questionable  results.  These  actions  and  deci- 
sions generally  result  in  cost  savings,  as  well  as  a way  to 
allocate  programming  time  to  the  most  important  needs. 

APPROPRIATE  APPLICATIONS 

Microcomputers  are  best  suited  for  certain  types  of  ap- 
lications.  Large  organizations  offer  their  own  special  op- 
portunities, as  well  as  restrictions.  One  major  considera- 
tion in  large  organizations  is  that,  for  many  applications, 
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1SK  Static  RAM 

S-100  Systems 


*330  Kit 


*365  Assembled 


WATCH  FOR  NEW  PRODUCTS 


• Very  Low  Power— 65QMA+5V;  90IVIA+12V; 
16MA-5V 

• Applications  Notes-6800  and  6502  Sys. 

• Low-profile  sockets  for  all  chips 

• Solder  mask;  silk  screen;  plated  through  holes 

• Each  4K  addressable  to  any  4K  boundary 

m Fully  buffered  S-100  bus— gold-plated  contacts 

• NEC  fjPD  410  D memories 

COD,  Master  Charge,  B of  A,  Visa  Accepted 
Orders  shipped  prepaid*  California  residents 
add  6%  sales  tax. 


u 


ANDENBERG  DATA  PRODUCTS 


FO  BOX  2507 

SANTA  MARIA,  CALIFORNIA  93454 


805-^37-7951 


1 


PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  SI  OO-Bus  Computer 

★ Acc  om  m od  ates  from  1 k to  30k  of  th  e above  EF  RO  MS , i n 

any  combination,  each  addressable  on  any  Ik  (2k  for 
2716)  boundary  within  the  board's  32k  address  space 

★ 1 k of  scratch-pad  RAM. 

* On-board  programming  for  all  three  EPROM  types. 

* Tri-state  buffers  on  all  address  and  data  lines. 

* Empty  EPROM  sockets  do  not  require  address  space 

★ Assembled,  tested,  ready  to  run  — only  8369,50 


xybek  • P.O.Box4925  • Stanford, CA 94305 

Telephone : (408)  296-81 88 

^ ^C!jC3C3C3C3C3C3C3C3C3CJfjf^^^^^t^t^t?t  IV  fit  ^ ^ 
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large  computers  are  much  better  than  microcomputers. 

Independence  is  the  key  characteristic  of  one  type  of 
application  appropriate  for  microcomputers.  The  micro- 
computer system  should  be  able  to  do  the  entire  job, 
without  requiring  help  from  other  computer  facilities. 
Computing  power  needs  are  one  consideration, 
although  microcomputers  with  more  than  adequate 
computing  power  are  usually  readily  available. 

Availability  of  appropriate  peripherals  is  a determi- 
nant of  whether  a microcomputer  is  the  best  for  a given 
application.  For  example,  microcomputers  are  generally 
not  ideal  for  applications  requiring  the  processing  of  large 
volumes  of  80  column  cards.  However,  some  applications 
require  audio  input  or  output  or  must  control  110  volt  de- 
vices. Today  many  such  applications  can  be  handled 
much  better  by  microcomputers  than  by  large  computers. 

In  another  type  of  application,  microcomputers  can 
themselves  be  used  as  terminals.  In  this  role,  a micro- 
computer is  connected  to  a large  computer,  or  another 
microcomputer,  as  a communications  device.  The  micro- 
computer then  becomes  an  intelligent  terminal,  very 
smart  and  user  programmable.  Because  of  its  comput- 
ing power,  it  can  do  much  of  the  work  that  the  larger, 
more  expensive  computer  must  do. 

Another  prime  potential  application  area  for  micro- 
computers covers  functions  now  done  by  program- 
mable calculators.  Advantages  of  microcomputers  in- 
clude better  printing  capabilities  and  more  memory,  in- 
cluding RAM.  cassette,  and  disk.  Especially  promising 
applications  in  this  category  are  those  that  need  com- 
plex programmi ng,  or  the  entry  of  targe  amounts  of  data. 

Microcomputers  also  function  well  as  on-line  con- 
trollers. In  such  applications,  the  microcomputer  con- 
tinually monitors,  and  gives  instructions  to,  another 
device.  The  controlled  device  may  be  causing  an  end 
result,  or  may  be  generating  data  for  use  in  computa- 
tions. The  microcomputer  offers  continuous  supervi- 
sion of  the  process,  and  the  capability  of  storing  or  sum- 
marizing considerable  amounts  of  data  for  review  later 
by  the  operator. 

Many  other  types  of  applications  are  more  dependent 
on  local  considerations.  Future  development  of  micro- 
computer hardware  will  certainly  allow  an  increasing 
number  of  applications  to  be  handled  by  microcomputers. 

SOME  RESTRICTIONS 

For  many  types  of  applications,  a microcomputer  is 
not  the  best  tool.  Consistent  with  public  opinion,  people 
can  still  do  many  jobs  better.  Also,  there  are  many  tasks 
wh  ich  are  handled  better  by  large  computers. 

One  commonly  accepted  problem  in  using  microcom- 
puters today  is  the  lack  of  good  application  and  system 
software.  This  lack  of  software  is  the  determinant  which 
prevents  the  use  of  microcomputers  in  many  applica- 
tions. However,  software  (both  on  a systems  and  appli- 
cation level)  is  being  developed. 

When  deciding  whether  to  use  a microcomputer  in  an 
organization  with  large  computer(s),  the  availability  of 
computer  and  staff  time  must  be  considered*  If  open 
time  is  available,  its  true  cost  may  be  very  low  and  the 
large  computer  an  inexpensive  way  to  perform  a task. 
Often,  however,  time  is  severely  constrained,  and  ob- 
taining and  paying  for  additional  large  computer 
resources  may  be  much  more  difficult  and  expensive 
than  utilizing  a microcomputer. 

Information  is  the  life-blood  of  large  organizations. 
The  success  or  failure  of  a large  organization  increas- 
ingly depends  on  its  ability  to  present  timely,  correct, 
and  appropriate  reports  to  the  decision  makers.  The  cor- 
rect utilization  of  microcomputers  may  possibly  solve 
the  information  gap  in  a timely  fashion,  but  only  if  pre- 
sented in  a standard  format*  In  a future  column  I will  dis- 
cuss information  standards. □ 
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Vector  MZ 


The  New  Industry  Standard 
From  Vector  Graphic. 
Under  $3800. 


Vector  Graphic’s  new  super-star  Vector  MZ, 
the  most  powerful  complete  Z-80  micro- 
computer on  the  market  today.  It  has  four 
times  the  disk  storage  capacity  of  other 
systems  — over  630K  bytes  formatted  — 
enough  power  to  get  things  done.  Also 
standard  is  32K  of  directly  addressable 
memory  — easily  expandable  to  64  K. 

Expansion  is  easy  with  its  18-slot  S-100 
motherboard.  All  Vector  Graphic  circuit 
boards  (High  Resolution  Graphics  Display, 
Flashwriter  Video  Display,  Precision 
Analog  Interface  and  other  S-100  com- 
patible boards)  can  be  utilized. 

The  Vector  MZ  includes:  four  MHz  Z-80 
CPU,  two  quad-density  Micropolis  mini- 
floppy disk  drives,  disk  controller  board,  Bit 
Streamer  I/O  board  with  one  serial  and  two 


parallel  ports,  32K  static  RAM,  12K 
PROM/RAM  board  with  extended  monitor, 
complete  DOS  and  extended  disk  BASIC  — 
all  standard. 

Completely  assembled  and  fully  tested 
as  a system,  the  Vector  MZ  is  ready  to  go  — 
just  connect  it  to  a terminal  and  optional 
printer  and  you’ll  have  a complete 
microsystem. 

That’s  why  it  makes  good  sense  to  see 
your  local  dealer  and  ask  for  Vector  MZ.  It 
also  makes  good  sense  to  buy  Vector  MZ 
now  at  its  low  introductory  price  - $3750. 

Of  all  the  leading  microcomputer 
companies.  Vector  Graphic  — and  only  Vector 
Graphic  can  make  this  offer.  Nobody  does 
it  better. 


CIRCLE  INQUIRY  NO.  100 


Vector  2 

The  New  Industry  Standard 
From  Vector  Graphic. 
Under  $2000. 


Another  Vector  Graphic  super-star,  the  new 
compact  Vector  2 desk-top  Z-80  microcom- 
puter with  a built-in  keyboard.  There’s 
more  power  and  versatility  than  ever  before 
in  this  rugged,  low-profile  computer  with  its 
10  slot  S-100  bus  compatible  motherboard. 
And  the  Vector  2 requires  less  desk  space 
thanks  to  its  efficient  design. 

A Vector  2 microcomputer  solves  a lot 
of  other  problems  too.  Money  problems  for 
one.  You  can  buy  the  Vector  2 for  less  than 
$2000.  And  maintain  it  for  next  to  nothing. 

The  Vector  2,  in  addition  to  the 
powerful  Z-80  CPU,  has  a full  82K  bytes  of 
memory  (expandable  to  64 K),  a PROM/ RAM 
board  with  extended  monitor  and  a 
Flashwriter  ” video  board. 

Also  included  with  the  completely 


assembled  and  tested  Vector  2 as  standard 
equipment  is  a 12  Amps  @ ±8  VDC  (4  Amps 
@ ±16  VDC)  power  supply  and  a cooling 
fan  to  increase  component  reliability, 

A high  quality,  long  life  capacitance 
tactual  keyboard  — similar  to  those  in  high 
priced  machines  - is  included  with  Vector 
2.  It  has  72  sculptured  keys  including  a 
numeric  keypad  and  plenty  of  user 
definable  keys. 

Just  connect  a TV  monitor  to  Vector  2 
and  you’re  running.  Floppy  disk  interfaces 
with  several  different  optional  drives 
are  available. 

Contact  your  local  dealer  today  and  ask 
to  see  the  Vector  2.  Never  before  has  so 
much  quality  and  value  have  been  offered 
by  Vector  Graphic.  Nobody  does  it  better. 
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See  all  our  stars  perf orm  at 
your  local  Vector  Graphic  dealer 


Vector  1 Microcomputer 
Vector  1+  Microcomputer 
Vector  l-H*  Microcomputer 
Vector  2 Microcomputer 
Vector  MZ  Microcomputer 
Rack  Mount  Microcomputer 
Memorite  Word  Processing 
System 


STARS 

Dual  Stor  Systems 
Analog  Interface  Board 


PROM/RAM  Board 
12 K PROM /RAM  Board 
Bit  Streamer  I/O  Board 
CPU  Board 
Z-80  CPU  Board 


High  Resolution  Graphics 
Board 


Flashwriter  Video  Board 
8K  Static  Memory  Board 
16K  Static  Memory  Board 
Precision  Analog  Interface 
Board 

Motherboard 


NATIONAL 

DEALERS 

ARIZONA 

Personal  Computer  Place 
(602)  833-8949 

Byte  Shop  of  Phoenix 
(fi02)  265-0065 

lilts  & Bytes  Computer 

Shop 

(602)  242-2507 

CALIFORNIA 
Micro  Computer  Center 
(711  > 527-8080 

California  Business 
Computer  Corp. 

(40S)  866-6306 

Sunshine  Computer 
(213)327-2118 

Coast  Computer 
Center,  Inc. 

(714)  646-0537 

Orange  County 
Computer  Center 
(714)  646-0221 

Computerland 
(415)  82B0Q9O 

Computer  Metrics 
(714)  579-3066 

Computerland 

(415)  233-5010 

Micro  Computers 
(714)  963-5551 

Computed  and 
(415)  941-8154 

Bvte  Shop 
(209)  485-2413 

Electric  Brain 
(2(B)  227-0479 

Bits  N Bytes 
(714)  879-8386 

Jade  Computer 
Produels 
(213)  67963313 

Bvte  Shop 
(415)  507-BYTE 

Computerland  of 
I lav  ward 
(415)  53S-S080 

Com  pu  ter  land  of  South 
Bay 

(213)  371-7144 

Computer  Components 
(213)  370-2 115 

Bvte  Shop 
(213)  597-7771 

Computers  Are  Fun 
(213.)  475-0566 

Bvte  Shop 
(115)  969-5464 

Computer  Carousel 
(213)  864-6544 

Games  People  Play 
(714)  639-8623 

Computerland 
(714)  544-0542 


Bvte  Shop 
(805)  647-8945 

Bedding  Computer 

Sendee 

(916)246-1170 

Byte  Shop 
(714)  565-3008 

Computer  Center 
(714)  292-5302 

Computerland  of  San 
Mateo 

(415)  572-8080 

Computer  Electronics 
(805)  962-4198 

Byte  Shop 
(403)  249-4221 

Computer  Stone 
(£13)  451-0713 

Byte  Shop 
(213)  843-3919 

Bvte  Shop 
(805)  497-9595 

Computerland  of 
Thousand  Oaks 
(305)  495-3554 

Byte  Shop  of  Diablo 
Valley 

(415)  933-6252 

ComputerLand  of 
Walnut  Creek 
(415)  935-6502 

Computer  Components 
of  Orange  County 
(714)  898-8330 

Computerland 
(714)  560-9912 

COLORADO 

Microprocessor 
Computer  Corp- 
(303)  442-1322 

Computer  Technology 
(303)  427-4438 

Byte  Shop 
(303)  761-6232 

Miti  Mini 
(303)  773-6230 

CONNECTICUT 
Computerland 
(203)  374-2227 

Computer  Mart 
(203)  624-9917 

FLORIDA 

Cline  I'll  ec  ironies 
(813)  746-4106 

Bvte  Shop 
(305)  784-1381 

Micro  Tech  Services 
(904)  376-2371 


Hancocks  Laboratory 
(904)  377-6316 

HAWAII 
Micro  Computer 
Systems  of  Hawaii 
(808)  536-5288 

ILLINOIS 

Computerland  of 
Arlington  Heights 

(312)  255-6488 

Mali  ill's 

(312)  6694)140 

Computerland  of  Niles 
(312)  967-1714 

Computerland 
(312)  422-8080 

Bits  & Bytes 
(312)  389-7112 

The  Data  Domain  of 
Schaumburg 
(312)  397-8700 

miiputc  Computer 
Mart 

(312)  674-1383 

INDIANA 
Data  Domain 
(812)  334-3607 

Data  Domain 
(219  ) 484-761 1 

Bvte  Shop 
(317)  842-2983 

Home  Computer  Center 
(817)  251-6800 

Audio  Specialists 
(219  ) 234-5001 

IOWA 

Micro  Bus  I ne- 
ts 19)  364-5075 

DCO  Corporation 
(no  listed  phone) 
KENTUCKY 
Data  Domain 
(606)  269-6902 

LOUISIANA 
Computer  Electron  its 
(504)  926-6169 

Great  Southern 
Computer  Systems 
(504  ) 446-2903 

MARYLAND 
Computerland  of 
Gaithersburg 
(301)  948-7676 

Computers  Etc, 

(301)  588-0748 

Computers  Etc. 

(301)  296-0520 


MASSACHUSETTS 
Computer  Mart 
(617)  399-4540 

MICHIGAN 
Computer  Mart 

(313)  576-0900 

Computer  Systems 
(313)  779-3700 

General  Computer 
Store 

(313)  362-0622 

MINNESOTA 
Micro  Programming 
Inc. 

(612)  394-35 1G 
Datum 

(612)  452-2567 

Computer  Depot 
(612)  927-5601 

Minnesota  Micro 
Systems 
(612)  333-5604 

MISSOURI 

Computer  Country 

(314) 921-5644 

MONTANA 

Bvte  Shop 
(406)  252-2299 

NEBRASKA 
Omaha  Computer  Store 
(402)  592-3590 

NEW  HAMPSHIRE 
Micro-Computer 
Systems 
(603)  547-2777 

NEW  JERSEY 
5-100 

(201)  332-1318 

Computer  Mart 
(201)  233-0600 

Computerland 
(201)  539-1077 

NEW  YORK 
Manchester  Equipment  t 
(516)  433-0613 

Computer  Shop 
(516)  732-4446 

Computer  Emporium 
(212.)  226-2038 

Computer  House  Inc. 
(716)  645-0238 

Computerland 
(716)  836-6511 

OHIO 

Cincinnati  Computer 
Store 

(513)  374-0600 

Ohio  Micro  System 
(216)  678-5202 


Systems  Resources  I nr. 
(305)  972-6093 

D.M.S. 

(904)  269-2002 

Economy  Computer 

Systems 

(305)  678-4225 


Vector  Graphic  Ine.s 
790  Hampshire  Rd.,  Westlake 
Village,  CA  91361  (805)497-6853 

ZOH  ORAPKiC  inc. 


Computerland 
(216)  461-1200 

Byte  Shop 
(216)  333-3261 
OREGON 
Computes 
(503)  640-3328 

Computerland  of 

Oregon 

(503)  620-6170 

PENNSYLVANIA 
Computers  Workshop 
of  Pittsburg 
(412)  327-0455 

Electronics  Place 
(412)  367-2900 

Byte  Shop 
(215)  525-7712 

TEXAS 
Computer  Patch 
(915)  563-3506 

Micro  Store 
(214)  231-1096 

Computer  Shop 
(512)  828-0553 

Micro  Store 
(817)  461-6081 

Computerland 
(512)  152-5701 

Young  Electronics 
(713)  690-3462 

Di  versa  Hvstems 
(512)  855-4716 

Micro  Computer 
Shoppe 
(512)  855-4516 

K,A.  Electronics 
(214)  634-7870 

Computer  Terminal 
(915)  532-1777 

Houston  Computer 
Mart 

(713)  049-4188 

The  MGS 
(713)  527-8008 

Computer  Mart  of 
West  Texas 
(806)  765-7134 

Neighborhood 
Computer  Store 
(806)  797-1468 

UTAH 

Computer  World 
(801)  375-5500 

Byte  Shop  of  Salt 
Lake 

(301) 355-1041 

VIRGINIA 
Computer  Mart 

(302)  364-7227 

Computer  Systems 
(703)  4604)666 

Media  Reactions 
(703)  471-9330 


Computer  Junction 
(804)  276-3209 

Computer  Workshop 
(703)  321-9047 

Home  Computer  Center 
(804  ) 3404977 

The  Computer  Shop 
(804  ) 428-6420 

WASHINGTON 
Omega  Northwest 
(£06)  455-2126 

Computerland  of  So. 
King  County 
(206)  338-9363 

Ye  Ole  Computer 
Shoppe 
(206)  659-6424 

WEST  VIRGINIA 
Compu  ter  Corner 
(301.)  292-9700 

Micro  Data  Systems 
(304)  599-5121 


INTERNATIONAL 

DEALERS 

CANADA 
Or  then  Computers 
(403)  -188-2921 

Computer  *Marl  Ltd. 

(416)  481-9708 

Home  Computer  Center 
(416)  222-1165 

FRANCE 
Jamive  Computer 
2153  98-20+ 

WEST1  GERMANY 

Digitronic 

04103/7093 

SWEDEN 

Mentor  A.B. 

03-25  1970 

SWITZERLAND 
Instrumatic 
022/51  23  53 


MEMORITE 

DEALERS 

CALIFORNIA 

Micro  Business 

Machines 

(no  listed  phone) 

LOUIS!  ANNA 
Delta  Microcomputers 
(318)  440-0447 

MICHIGAN 

Pantd 

(313)  733-1280 

TEXAS 

Southern  Technology1 
(512)  344-4570 
WISCONSIN 
Hahn  Enterprises 
(414)  377-9451 


MINI 

ItVILl 

By  Merl  Miller 


m 


How  would  you  like  to  have  a robot  drive  your  car? 
The  technology  is  available  right  now.  If  you  could  af- 
ford the  equipment,  you  could  install  one  tomorrow. 

You  would  need  three  television  cameras,  some  radar 
equipment  and  a computer.  Your  car  would  have  to  be 
equipped  with  cruise  control  and  mechanical  steering 
control,  A camera  would  be  installed  on  each  front 
fender  of  your  car.  These  outside  cameras5  sole  function 
would  be  to  recognize  the  lines  on  the  highway.  They 
would  be  directly  interfaced  to  a pattern  recognition  pro- 
gram in  the  computer,  (Actually,  this  is  a fairly  simple 
pattern  recognition  problem,) 

The  third  camera  would  be  installed  in  the  center  of 
the  roof  and  would  constantly  scan  for  danger  in  front  of 
you.  Again,  a pattern  recognition  program  for  this 
camera  could  be  devised  that  would  alert  the  CPU  of 


DOUBLE  YOUR  DECWRITER 
SPEED  FOR  $95 

The  ACCFLEWR/TER™doubles  the 
speed  of  the  LA36  DECwriter  II™ 
from  30  to  60  CPS  • a speed  the 
DECwriter  was  BUILT  to  run  at. 

*10  & 30  CPS  speeds  stilt  available 
*Easy  installation  in  less  than  one  hour 
‘No  permanent  modifications 

‘Reconversion  to  "stock"  in  seconds 

‘Compatible  with  standard  DECwriter 
option  boards 

‘Manufactured  with  highest  quality 
components 

‘IMMEDIATE  AVAILABILITY 

Call  Stuart  (312)  677-6080 
LARKS  ELECTRONICS  & DATA 
P.O.  Box  22,  Skokie,  Illinois  60077 
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deer  on  the  highway,  and  so  on. 


Finally,  you  would  need  avoidance  radar  to  tell  you 
(and  the  computer)  when  you  were  getting  too  close  to 
someone  or  when  you  had  a tailgater.  (Perhaps  a “tail- 
gater  eliminator”  missile  system  could  be  installed.) 
The  computer  wouid  also  need  a simple  alarm  system 
that  would  wake  you  up  in  dangerous  situations. 

This  all  may  sound  a little  far-fetched,  but  it  s not.  It  is 
very  possible.  The  primary  problem  in  developing  this 
type  of  system  is  political.  State  legislatures  will  have  to 
be  convinced  that  it  is  safe.  (This  means  a great  deal  of 
education,)  The  technology  is  certainly  there.  A more 
sophisticated  system  called  TFR  (Terrain  Following 
Radar)  is  already  in  use  in  some  military  aircraft.  TFR  is 
an  automatic-pilot  system  that  is  totally  capable  of  fly- 
ing an  airplane.  The  pilot  directs  the  system  to  maintain 
an  altitude  above  the  surface  and  the  plane  will  maintain 


ECHOklb 


A card  guide  compatible  with  the  Altatr© 
motherboard. 

Speed  nuts  replace  self-tapping  screws  for 
ease  of  installation. 

These  guides  also  feature  extra-rugged  black 
ABS  plastic  construction. 

10.  . . ; $1.50  ea. 

25 $1.35ea. 

100.  . . . $1 .20  ea, 

1000  $1.00  ea. 

Availability— stock  to  30  days.  Please  en- 
close check  with  order. 

ECHOlab,  Inc. 

213  Middlesex  Turnpike 
Burlington,  M A 01 803  (617)273-1512 


CIRCLE  INQUIRY  NO.  22 

INTERFACE  AGE  33 


JULY  1978 


The  KIM  to  S-100  bus 
Interface/Motherboard 


• Combines  the  power  of  the  6502  with  the  flexibility  of 

the  S-100  bus 

• Attaches  to  any  unmodified  KIM 

• Complete  interface  logic  and  fully  buffered  motherboard 

in  one  unit 

• On-board  regulation  of  power  for  KIM 

• Eight  slots  of  S-100  compatibility  for  additional  RAM. 

Video  and  I/O  boards.  PROM  Programmers.  Speech 
processors . . . 

• Includes  all  parts,  sockets  for  ICs.  one  100  pin  connector. 

and  full  Assembly/Operating  documentation 

♦ Kit  $125,  Assembled  $165 

♦ All  units  shipped  from  stock 


FORETHOUGHT  PRODUCTS 


P.O.  Box  386-E 

Coburg,  OR  97401 

1 VES4* 

J 
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Need  Hard  Copy? 

TRY  OUR  SOFT  PRICES 

$425 

Complete  standalone  40  column  impact  dot  matrix  printer  with  a 64 
character  ASCII  set  Includes  power  supply,  casework  and  interface 
electronics  for  connection  to  a mini  micro  processor  parallel  port 
Serial  interface  versions  for  RS232  current  loop  applications  start  at 
$575  in  single  quantity 


SEND  FOR  FREE  LITERATURE 
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that  exact  altitude.  The  system’s  reactions  are  better 
than  the  pilot  s.  In  fact,  when  the  system  was  first  intro- 
duced, pilots  were  constantly  overriding  it  because  they 
thought  the  plane  was  too  low.  TFR  is  a reality  now  and 
you  could  probably  buy  one  for  $1  million  or  so.  The 
simpler  automobile  system  I described  could  be  avail- 
able in  ten  years.  Let’s  hope  it  is. 

My  purpose  in  discussing  the  car  robot  and  TFR  is  to 
get  you  thinking  about  intelligent  machines.  How  they 
are  used  and  to  what  extent  they  are  developed  will  de- 
pend on  public  opinion.  If  we  can  accept  intelligent 
machines  now,  we  will  be  better  prepared  to  accept 
them  later. 

Alright,  assuming  you  are  prepared  to  accept  robots, 
what  will  you  want  yours  to  do?  A robot  must  have  the 
following  capabilities:  1)  handle  new  data;  2)  follow  gen- 
eralized and  specific  instructions;  3)  compile  appropri- 
ate information  about  its  environment  and  react  accord- 
ingly. It  must,  therefore,  have  the  ability  to  make  value 


Artificial  Intelligence. . .research  is 
an  attempt  to  discover  and  describe 
aspects  of  human  intelligence  that 
can  be  simulated  by  machines.  For 
example,  there  are  machines  that 
can:  play  games  of  strategy. . .learn 
to  recognize  visual  or  auditory  pat- 
terns; find  proofs  for  mathematical 
theorems;  and  process  information 
expressed  in  human  language. 


judgements  about  its  environment  and  respond  in  a way 
that  is  appropriate  for  the  current  situation  and  future 
ones.  As  an  example,  it  should  be  able  to  run  a maze  and 
learn  from  it;  or  it  should  be  able  to  learn  how  to  solder. 
These  functions  assume  the  machine  has  an  intelli- 
gence of  some  sort;  but  what  kind? 

We  can  describe  Intelligence  as  the  ability  to  select 
an  appropriate  response.  Therefore,  Artificial  Intelli- 
gence can  be  described  as  the  ability  of  a machine  to 
select  an  appropriate  response  to  a situation  without 
having  been  preprogrammed  to  select  the  response.  Ar- 
tificial Intelligence  (Al)  research  is  an  attempt  to  dis- 
cover and  describe  aspects  of  human  intelligence  that 
can  be  simulated  by  machines.  For  example,  there  are 
machines  that  can:  play  games  of  strategy,  such  as 
chess;  learn  to  recognize  visual  or  auditory  patterns; 
find  proofs  for  mathematical  theorems;  and  process  in- 
formation expressed  in  human  language. 

To  a limited  extent,  computers  can  do  these  things  in- 
dependently of  humans  and  they  can  behave  in  an  in- 
telligent manner.  The  possibility  exists  that  machines 
can  be  made  to  exhibit  intelligence  comparable,  or  even 
superior,  to  human  intelligence. 

Although  we  cannot  accurately  forecast  the  future  of 
Al  research,  we  can  get  a feeling  for  where  it  is  going  by 
examining  some  of  the  basic  questions,  such  as:  What 
is  natural  intelligence?  Can  a machine  be  intelligent? 
How  and  to  what  extent  can  a machine  simulate  intelli- 
gence or  display  intelligent  behavior?  How  can  machines 
be  described  medically?  What  uses  can  be,  or  could  be, 
made  of  intelligent  machines? 
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New!  16k  and  32k  fully  static  RAM’s.  With  either  250  ns.  or  450  ns. 
typical  access  time.  Assembled.  Tested.  Burned  in.  Guaranteed. 

Like  our  16k  dynamic  RAM.  Built  as  solid  as  the  4,400  year-old  pyramids. 


Ancient  Egyptians  didn’t  stop 
with  just  one  pyramid.  The  Great 
Pyramid  stands  on  the  Plain  of 
Gizeh  with  two  other  monuments 
erected  for  kings  and  queens. 

Dynabyte  didn’t  stop  with  one 
16k  dynamic  RAM,  either.  Now 
you  can  get  1 6k  and  32k  fully 
static  RAM’s  that  are  built  with  the 
same  unmatched  engineering 
ability  and  manufacturing  skill 
that  went  into  Egypt’s  wonders  of 
the  ancient  world. 

When  we  say  built,  we  mean 
completely  built.  Assembled, 
tested  and  burned  in.  We  don’t 
leave  anything  undone.  That  way, 
you  can  buy  any  Dynabyte 
memory  and  know  that  it  is  backed 
by  a factory  guarantee  for  one  full 
year.  Kits  and  semi-kits  can’t 
say  that. 

Our  16k  static  and  our  32k 
static  are  available  with  either  250 
ns.  or  450  ns.  access  time.  Our 
250  ns.  module  is  completely 
compatible  with  the  4MHz  Z-80A 
processors.  The  450  ns.  modules 
are  compatible  with  the  8080  and 
the  faster  3 MHz  8085  processors. 

The  Great  16k  Static 
Memory.  250  ns.,  $555. 450 
ns.,  $525. 

• 4k  block  addressing  along  4k 
boundaries 


• Bank  Select 

• Write  Protect  with  alarm  for 
each  4k  block 

• Full  Schmitt  trigger  buffering 

• No  DMA  restrictions 

• Completes- 100  bus  com- 
patibility, including  the  Alpha 
Micro  and  Z-2. 

The  Great  32K  Static 
Memory.  250  ns.,  $995. 450 
ns.,  $925. 

• 4k  boundary  addressing 

• Full  Schmitt  trigger  buffering 

• No  DMA  restrictions 


• Conservative  thermal  design 

• Completes- 100  compati- 
bility, including  the  Alpha 
Micro  and  Z-2. 

The  Great  16k  Dynamic 
Memory.  $399. 

• Highly  cost  effective 

• No  wait  states 

• Transparent  refresh 

• 1 6k  addressing  boundaries 

• Widest  S- 100  mainframe  and 
disk  system  compatibility 

All  of  Dynabyte’s  memories 
meet  rigid  industrial  grade  stand- 
ards. Design,  components,  con- 
struction, testing  and  perfor- 
mance. But  if  a module  ever  needs 
repair,  we  provide  factory  service 
with  24  hour  turnaround  for  both 
warranty  and  non-warranty  work. 

Ask  for  the  Great  Memories  by 
Dynabyte  at  your  local  computer 
store.  You  can  also  pick  up  com- 
plete product  information  while 
you’re  there. 

If  you  haven’t  got  a local 
computer  store,  write  Dynabyte,  Inc., 
at  its  new  address:  1005  Elwell  Court, 
Palo  Alto,  CA  94303.  Or  call  its  new 
number  (408)  965-1010. 


Builders  of  Great  Memories 
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16K  EPROM/RAM 

VERSATILITY  * Individual  Addressing  • Shadow  alternates  ROW  wilto  RAM  * External 
RAM  disable  * Optional  IK  on-board  RAM  • St 00  compatible  ■ Power-on  jump  or 
booisirap  capability  * AN  sockets  included 

MRS  KIT  For  2708  99.50 

MR  1ST  KIT  ....  FOR  TMS  2716  99.50 

EPROM  f shown 5 not  included 

FIRMWARE  Monitor/Utility  * Supports  Tarbeti  cassette.  paper  tape  * Now 
available  for  SIO.  MIQ.  3P  + S.  SIQ2 

MM2K (two  2708  type  EPROMS) 79.50 

MM  2 T (one  TMS  2716  EPROM)  74.50 

EPROMS  - Prime,  full  specification  - programming  available 

2708  type  .1024  x8  30.00 

IMS  2716  2048  x8  55.00 

MICRODESIGN 

679-1  S.  State  College  Btvd.,  Fullerton  CA  92631 
(714)  738-8080 
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The  basic  goal  of  Al  research  is  to  construct  a machine 
that  exhibits  intelligence  comparable  to  the  intelligence 
of  a human  being.  The  machine  does  not  have  to  do 
things  in  the  same  way  a human  does  because  no  two 
humans  do  things  the  same  way. 

The  classic  test  for  determining  whether  a machine 
possesses  intelligence  on  a human  level  is  Known  as  the 
Turing  Test,  named  for  Alan  Turing,  who  pioneered  re- 
search in  intelligence.  The  experiment  has  never  been  seri- 
ously performed  because  no  machine  is  yet  capable  of 
doing  well  on  the  test.  The  test  consists  of  presenting  a 
human  being  with  a terminal  which  he  can  use  to  converse 
with  two  unknown  sources.  One  of  these  sources  is  a 
human  being,  the  other  is  a machine.  The  operator  tries  to 
guess  which  source  is  responding.  If  the  correct  source 
cannot  be  determined  at  least  50%  of  the  time  (and  this 
result  can  be  achieved  using  different  human  beings)  then 
the  machine  is  said  to  simulate  human  behavior. 

An  example  might  make  this  clearer.  Let's  assume 
that  you  set  up  two  soundproof  rooms.  In  one  room  you 
have  one  station  consisting  of  a chair,  desk  and  termi- 
nal, In  the  other  room  you  have  two  stations.  One  station 
is  a chair,  desk  and  terminal.  The  other  station  is  a com- 
puter. You  sit  in  the  first  room  and  someone  you  don’t 
know  sits  in  the  other  room.  The  computer  and  the  other 
person  both  select  an  identifier,  such  as  A or  B.  Your  job 
is  to  find  out  which  one  the  computer  is.  If  you  stay  with 
simple  arithmetic  problems,  it  will  be  quite  difficult  to 
determine  which  is  which.  It  is  only  when  you  get  into 
the  abstract  thought  that  you  will  be  able  to  tell  the  dif- 
ference; then  it  will  be  simple.  But  is  abstract  thought  a 
true  test  of  intelligence? 

Next  month  we  will  look  at  some  of  the  things  that  are 
wrong  with  the  Turing  Test  and  discuss  why  it  will  be 
some  time  before  a machine  passes  it.D 


6800  CPU 


HARD  DISK 
SYSTEM 


MHD-14X a 14  to  70  Megabyte  hard 

disk  system  with  S-100  controller.  1M 
hyte/sec.  data  transfer  rate.  6800 
SDDS  software  allows  full  dynamic  file 
allocation  (files  may  expand  or  shrink 
as  needed)  with  both  random  and  sequen- 
tial data  files.  $4499  assm. 

FLOPPY 

MP5-2D PerSci  #277  dual  floppy 

drive  system  with  S-100  controller  and 
6800  SOOS  software  (described  above). 
Storage  capacity  1M  byte  (2  M byte  model 
available  soon)  In  IBM  3740  format* 

$1999  assm. 


MPA-6800* #* .a  6800-based,  single 
board  computer.  S-100  compatible,  works 
with  most  S-100  products.  Does  not  need 
a front  panel  as  it  has  its  own  Operating 
System  in  ROM*  Also  features  an  RS-232/ 
20ma  TTY  I/D  port  (baud  rate  selectahle), 
slow  and  dynamic  memory  interfacing,  on 
board  RAM  memory,  and  hardware  single- 
step  capability.  $179  kit 

$ 269  assm 

dl&fe  Datatronics,  INC. 

208  East  Olive 

Lamar,  Colorado  81052 


EXTENSIVE  SOFTWARE  AND  BUSINESS  PROGRAMS 


13031  336-7956 


C.Q.D.  , VISA 


CALL  OR  WRITE  FOR  MORE  INFORMATION 


MASTEHCHARGE 
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Attorney  al-LdW 


Stephen  Murtha 

This  is  the  second  of  two  columns  dealing  with  using 
your  business  to  its  fullest  potential  as  a tool  to  ac- 
complish your  financial  objectives.  The  first  dealt  with 
the  issue  of  non-deductible  vs.  deductible  business  ex- 
penses and  group  insurance.  This  column  will  deal  with 
pension  and  profit-sharing  plans,  deferred  compensation 
plans  and  communication  of  information  to  employees 
about  their  benefit  plans. 

There  are  a number  of  reasons  why  firms  install  pension 
and  profit-sharing  plans  for  their  employees.  The  first  is 
competition,  as  we  mentioned  in  the  first  column.  An 
adequate  retirement  program  will  help  you  attract  as 
well  as  retain  qualified  employees.  There  comes  a point 
in  almost  every  person’s  working  life  when  they  begin  to 
look  at  their  retirement  situation.  If  their  personal  sav- 
ings and  investments  are  not  adequate,  they  will  look 
closely  at  what  kind  of  retirement  program  their  employer 
has  set  up,  if  there  is  one  at  all.  If  it  is  not  sufficient  to 
meet  their  needs,  they  will  usually  go  to  work  for  some 
company  that  does  have  an  adequate  retirement  program. 

The  second  major  reason  why  businesses  install  pen- 
sion and  profit-sharing  plans  is  for  the  benefit  of  the 
owners  of  the  business.  The  tax  advantages  of  a pen- 
sion or  profit-sharing  plan  are  tremendous.  Once  the 
business  becomes  profitable,  a pension  or  profit- 
sharing  plan  can  become  one  of  the  best  methods  of 
capital  accumulation  for  an  individual.  As  such,  it  cer- 
tainly deserves  close  attention  by  the  owners. 

There  are  two  major  tax  advantages  to  pension  and 
profit-sharing  plans  or  qualified  retirement  plans  as  they 
are  often  called  (qualified  by  the  IRS  to  receive  this 
favorable  tax  treatment).  The  first  advantage  of  these 
plans  is  that  the  contributions  made  to  the  plans  are  tax 
deductible  as  an  ordinary  and  reasonable  business  ex- 
pense by  the  business.  In  addition,  the  contribution  is 
not  reportable  as  income  by  the  employee.  The  second 
advantage  afforded  these  plans  is  that  the  interest  and 
appreciation  earned  on  plan  assets  are  tax-free.  When 
the  contributions  and  interest  are  withdrawn  from  the 
plan  at  retirement,  they  are  then  taxed  as  ordinary  income. 

This  double  tax  advantage  can  make  a significant  dif- 
ference in  the  amount  of  capital  which  can  be  ac- 
cumulated. A 35-year-old  making  $50,000  per  year  would 
usually  be  in  a 50%  tax  bracket.  Let’s  assume  he  wished 
to  invest  $5,000  per  year  and  received  an  8%  return  on 
the  money  invested.  If  he  made  that  contribution  in  a 
qualified  retirement  plan,  he  would  have  $566,416  at  age 
65.  If  he  did  his  investing  outside  of  a plan,  he  would  on- 
ly make  a $2,500  deposit  after  taxes  and  earn  4%  after 
taxes.  Under  these  circumstances  he  would  have  only 
accumulated  $140,212  in  the  same  period  of  time,  or 
$426,204  less  than  in  the  qualified  plan.  This  $426,204 
represents  an  unnecessary  gift  to  Uncle  Sam.  As  you 
can  see  from  the  above  example,  the  difference  between 
the  results  are  tremendous  and  certainly  not  to  be 
overlooked. 


MRINFRRME  BY  NO  NRME 

Available 
Now- 


A carefully  planned  and  precision  made  mainframe  that 
doesn’t  dictate  to  the  end  user  what  motherboard  to  use. 

The  No  Name  mainframe  is  engineered  to  accommodate 
S-100  compatible,  off-the-shelf  motherboards,  i.e.  Altair, 
Imsai,  Wonderbus,  and  many  others  or  custom  design  boards. 

No  Name’s  assembled  and  tested  DC  power  supply  provides 
all  necessary  S-100  power. 

Also  included  is  a fused,  switched-accessory  power  recepta- 
cle. whisperfan,  and  line  cord. 

The  rear  panel  accommodates  6 prepunched  DB-25  I/O 
connectors  and  3 BNC  (video)  audio  connectors. 

The  light-beige  front  panel  houses  a lighted  reset  button,  a 
keyed  power  switch,  and  is  framed  by  a warm-brown, 
baked-enamel  cabinet. 

Specification:  Dimensions  17  1/2W  x 17  7/8D  x 7H 
Power  + 8 VDC  @ 20  amps,  ± 1 6 VDC  @ 3 amps 
Fully  assembled— not  a kit.  Delivery  immediate.  Price  S310.00. 
For  additional  information,  contact: 

No  Name  Computer  Company 

239  Seal  Beach  Blvd.,  Seal  Beach,  Calif.,  90740  (213)  431-7383 
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• Includes:  12”  CRT  with  sweep  generation  elec- 
tronics; 64  key  ASCII  encoded  keyboard;  line  driver/ 
receiver  and  logic  power  supply;  plastic  cover  and 
bezel. 

• Unit  has  12.5  MHz  video  bandwidth  and  requires 
video  and  sync  inputs;  keyboard  output  is  parallel, 
TTL  and  also  includes  7 data  bits,  parity,  shift,  and 
key  down  strobe. 

• Size:  14”Wx15”H  x20”D 

• Units  have  been  returned  from  lease,  are  in  good 
condition,  and  are  sold  as  is. 

+ Only  $1 95  plus  $10  shipping  and  handling,  certified 
check  or  money  order.  Schematics  and  logic  drawings, 
$1 5/set.  No  COD. 

SUPPUES  ARE  LIMITED 

WYLE  LABORATORIES 

COMPUTER  PRODUCTS 

3200  Magmder  Boulevard  / Hampton,  Virginia  23666 

Telephone  804  - 838-0122 
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REAL  TIME  CLOCK 
FOR  S-100  BUS 

* 1 MHZ  CRYSTAL  OSCILLATOR 

* TWO  INDEPENDENT  INTERRUPTS 

* ONE  INTERRUPT  USES  16  BIT  COUNTER 
IN  10  USEC  STEPS 

* OTHER  INTERRUPT  IS  IN  DECADE 
STEPS  FROM  100  USEC  TO  10  SEC 

* BOTH  SOFTWARE  PROGRAMMABLE 

* BOARD  CAN  BE  SELECTED  BY  128  DEVICE  CODE  PAIRS 

* COMPLETE  DOCUMENTATION  INCLUDES  SOFTWARE 
TO  DISPLAY  TIME  OF  DAY 

* DOUBLE  SIDED  SOLDER  MASK 

* SILK  SCREEN  PARTS  LAYOUT 

$30.  BARE  $199.  KIT 
$229.  ASSEMBLED  AND  TESTED 

DEALER  JNQU IR(ES  INVITED  UN IVE RSlT V D ISCO UNT 5 A VA! LAB LE 

W7T7J?  - tM  WAMECOINC 

WW  i/jc,  310?  LANE  VIEW  DRIVE  SAN  JOSE  CA.  95132 
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A . S . L , producer  of  the  finest  in  microcom- 
puter software,  is  looking  for  a distributor 
in  your  area  for  their  new  MEDICAL  AC- 
COUNTS RECEIVABLE  software  package  for 
8080  based  micros.  There  isn't  a doctor  in 
practice  today  who  couldn't  use  an  in- 
house  microcomputer;  and  one  look  at  our 
software  will  convince  you  that  this  is  the 
system  to  run  ...  So  if  you’re  presently 
calling  on  the  medical  market  r or  if  you'd 
like  to  sell  this  most  lucrative  market . , . 
contact  us  ...it  just  might  be  the  KEY  TO 
YOUR  FUTURE. 


ADMINISTRATIVE 
rSTI 


□□SYSTEMS 

□□□INC. 

□□ 
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One  of  the  factors  which  keeps  many  businesses  from 
adopting  plans  like  this  is  the  complexity  of  the  plans 
brought  on  by  ERISA  (Employee  Retirement  Income 
Security  Act  or,  as  it  is  commonly  referred  to  by 
specialists  in  the  field,  Every  Ridiculous  Idea  Since 
Adam).  While  not  to  minimize  the  impact  of  compliance 
with  ERISA  on  the  desirability  of  a plan,  there  are  many 
qualified  professionals  who  work  in  this  area  who  can 
minimize  the  hassles  of  ERISA.  A word  of  warning  is  ap- 
propriate at  this  point.  ERISA  compliance  work  is  a 
specialty.  Although  any  attorney  or  CPA  can  technical ly 
provide  this  service  for  you,  the  results  will  typically  be 
unsatisfactory  unless  you  or  your  professional  advisors 
use  the  services  of  a qualified  specialist. 

There  are  three  general  types  of  retirement  plans 
which  are  acceptable  under  ERISA;  the  JRA  (Individual 
Retirement  Account),  the  Keogh  or  HR-10  pian  and  the 
corporate  plans.  An  IRA  is  for  employees  who  are  not 
covered  by  a retirement  plan  at  their  place  of  employ- 
ment. An  individual  may  put  15%  of  their  income  up  to 
$1,500  per  year  into  an  IRA  each  year  ($1,750  if  their 
spouse  does  not  work  outside  of  the  home). 

The  second  type  of  plan  is  called  a Keogh  or  HR-10 
plan,  which  is  for  unincorporated  self-employed  indivi- 
duals. Under  a Keogh  plan,  individuals  can  put  a mini- 
mum or  15%  of  their  adjusted  gross  income,  up  to  $7,500 
per  year,  into  a plan.  The  minimum  contribution  is  $750 
per  year  or  an  amount  equal  to  their  adjusted  gross  in- 
come if  it  is  less  than  $750.  Any  plan  which  is  set  up 
must  include  all  employees  of  a sole  proprietorship  or 
partnership.  The  usual  rule  is  that  a contribution  must 
be  made  for  all  employees  of  an  equal  percentage  of  in- 
come as  is  made  for  the  owners.  For  example,  If  a sole 
proprietor  has  an  income  of  $50,000  and  two  employees 
making  $12,000  each,  and  he  makes  a contribution  to  his 
Keogh  plan  of  $6,000,  he  must  make  a contribution  of 
12%  for  each  employee  or  $1,400  for  each. 

A plan  of  interest  to  many  computer  hobbyists  is  the 
new  mini-Keogh.  This  type  of  plan  was  designed  for  indi- 
viduals who  are  employees  at  one  job,  and  have  a side 
job.  If  an  individual's  adjusted  gross  income  is  less  than 
$15,000  per  year,  then  he  may  put  100%  of  his  self-em- 
ployed income,  up  to  $750  per  year,  into  a mini-Keogh 
plan.  If  his  adjusted  gross  income  is  $15,000  or  more  per 
year  then  he  may  put  15%  of  his  self-employed  income, 
up  to  $750  per  year,  into  a plan. 

Both  IRA  and  Keogh  plans  enjoy  the  tax  advantages 
of  corporate  retirement  plans.  In  addition  to  that,  the  re- 
quirements for  installing  and  maintaining  these  plans 
are  much  simpler  than  those  for  corporate  plans.  The 
big  drawback  for  the  successful  self-employed  indivi- 
dual is  the  maximum  contribution  of  $7,500.  It  is  for  this 
reason  that  when  a business  becomes  successful,  in- 
corporation is  considered  in  order  to  take  advantage  of 
the  grater  flexibility  and  maximum  contributions  offered 
by  corporate  plans. 

Corporations  have  three  types  of  plans  available  to 
them.  They  are  defined  benefit  pension  plans,  defined 
contribution  pension  plans,  and  profit-sharing  plans.  A 
defined  benefit  pension  plan  is  one  in  which  a specified 
retirement  benefit  is  provided  to  the  employees  at  retire- 
ment, such  as  60%  of  the  average  compensation  of  their 
last  three  years  of  employment.  The  annual  contribution 
made  by  the  employer  Is  based  on  actuarial  calculations 
using  the  current  age  and  income  of  the  employees. 
This  type  of  plan  is  not  too  common  in  small  firms, 

A much  more  common  type  of  plan  is  the  defined  con- 
tribution plan  in  which  the  annual  contribution  is  simply 
some  specified  percentage  of  each  employee's  salary. 
Under  a plan  like  this,  the  actual  retirement  benefit  is 
determined  by  how  much  capital  has  been  accumulated 
in  each  individual's  account  and  how  much  benefit  that 
will  buy. 
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The  fina!  type  of  corporate  plan  is  the  profit-sharing 
plan.  Under  a profit-sharing  plan,  the  amount  of  the 
retirement  benefit  is  determined  by  the  amount  of 
capita!  which  is  accumulated  In  each  employee’s  ac- 
count, just  as  in  the  defined  contribution  pension  plan. 
The  annual  contribution  is  determined  by  a formula, 
which  is  based  on  corporate  profits.  Thus  the  contribu- 
tion is  larger  in  more  profitable  years,  when  the  com- 
pany can  better  afford  to  pay  for  this  benefit. 

There  are  many  more  details  about  qualified  plans 
which  go  beyond  the  scope  of  this  column,  such  as 
Social  Security  offsets,  vesting  requirments,  participa- 
tion requirements  and  so  on.  Those  should  be  taken  up 
with  a professional  qualified  in  this  area  if  you  feel  a cor- 
porate  plan  may  be  appropriate  for  your  firm. 

One  of  the  problems  faced  by  the  highly  compensated 
executive  (self-employed  or  not)  in  this  country  is  the 
high  taxes  which  accompany  the  income.  Often  deferral 
of  income  has  advantages  from  a tax  point  of  view.  The 
selective  use  of  deferred  compensation  agreements  by 
corporations  in  one  way  to  accomplish  this  objective. 
Under  a typicai  deferred  compensation  plan,  a portion  of 
an  executive’s  income  is  deferred  until  he  has  com- 
pleted certain  contractual  obligations,  such  as  remain- 
ing with  the  company  for  a specified  number  of  years, 
being  available  for  nominal  consulting  work  when  he 
retires,  etc.  The  requirements  may  be  as  restrictive  as  is 
appropriate  for  the  situation.  Their  purpose  ts  mainly  to 
avoid  income  being  currently  taxable  as  income  to  the 
executive.  If  the  executive  was  45  years  old  and  earning 
$100,000  per  year,  the  corporation  would  give  him  the 
following  benefits  typically  for  completion  of  his  con- 
tractual obligations.  He  would  receive  $20,000  per  year 
for  10  years  if  he  became  disabled  or  $20,000  per  year 
for  10  years  to  his  survivors  if  he  died  prior  to  age  65  or 
$20,000  per  year  for  TO  commencing  at  age  65. 


In  order  for  this  plan  to  work,  the  corporation  would 
purchase  a $200,000  life  insurance  policy  on  the  life  of 
the  executive  to  supply  the  benefits.  The  premium  is  not 
deductible.  The  corporation  gets  its  deduction  instead 
when  the  benefits  are  paid.  The  individual  reports  no  in- 
come until  the  benefits  are  paid  to  him. 

One  of  the  biggest  problems  employers  have  with  em- 
ployee benefit  packages  lies  in  the  area  of  communi- 
cation. In  a recent  study  done  by  a consulting  firmT  the 
average  U.S.  corporation  spends  an  additional  34%  of 
payroll  above  and  beyond  cash  compensation,  to  pay  for 
fringe  benefits.  Yet  the  employees  of  those  same  firms 
when  asked  to  estimate  the  cost  of  their  benefits,  came 
up  with  a number  equal  to  about  4%  of  payroll.  Thus  the 
money  spent  on  employee  benefits  is  currently  very  in- 
efficient when  compared  to  cash  compensation  where 
an  employee  perceives  a dollar  spent  as  a dollar  spent. 

Two  refatrvely  simple  steps  may  be  used  to  solve  at 
least  a portion  of  this  problem.  Summary  descriptions  of 
the  benefit  package  will  help.  Even  the  most  clear  book- 
lets from  insurance  companies  tend  to  scare  all  but  the 
most  inquisitive  employees  out  of  becoming  familiar  with 
the  company  benefits.  The  second  method  is  periodic  re- 
minders  to  employees  of  what  they  have  in  the  way  of 
benefits  by  the  use  of  posters,  pay  stuffers,  and  so  on. 

□ 

The  material  presented  in  this  column  is  intended  for 
the  reader's  general  information . The  authors  request 
that  the  reader  consult  professional  advisors  prior  to  ap- 
plying this  material  to  his  or  her  specific  situation „ 
Anyone  seeking  further  information  can  contact  the 
authors  directly  at; 

Elliott  MacLennan , 2855  Mitchell  Dr.,  Suite  130 , 

Walnut  Creek , CA  94598 
Stephen  Martha,  3 Altarinda  Dr.,  Suite  304, 

Orinda,  CA  94563 


WAITING  FOR  SMALL  BUSINESS  COMPUTER  SHOPPERS 
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THE  1st  FULL  DAY  INDUSTRY  TRADE  SHOW  AUG.  24th 
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PHILADELPHIA 


LARGEST  SHOW  EVER  HELD! 
300  BOOTHS 
Open  Only  To: 
EXHIBITORS 
DEALERS  - RETAILERS 
INDUSTRY  REPRESENTATIVES 
EXHIBITOR  GUESTS 


Personal  Computing  and  Small  Business  Computer  Show 


PHILADELPHIA  CIVIC  CENTER  IT, tit  „„ 


• A Full  Day  To  See  Your  Suppliers,  Dealers,  Distributors 

• New  Products  and  New  Manufacturers 

• Plus  Three  Additional  Days 

• Aug.  25th-27th,  Personal  Computing  Show 


BE  A SPEAKER 
AT  ONE  OF  THE  SEMINARS 
BEING  PLANNED  FOR 
DEALERS  AND  RETAILERS 
AT  OUR 

PERSONAL  COMPUTING  COLLEGE 


PRE  REGISTRATION  INCLUDES: 

► Distinctive  Badge  for  Admission  to  Aug.  24th  Trade  Show 

► Special  Seminars  and  Meetings 

► Admission  to  Personal  Computing  Show  Aug.  25th-27th 

► Hotel  and  Philadelphia  Information  Package 

► Newsletter 


I 

I 

I 

I 

I 

I 
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EH  Send Dealer-Retailer 

Registrations  at  $15. DO  each 

□ Send  Exhibitor  Information 
Amount  Enclosed  $ 


Please  include  your  business  card 
or  Letterhead. 


COMPANY  NAME 

NAME 

STR  E ET 

CITY STATE ZIP 

PHONE 

Send  To: 

PERSONAL  COMPUTING  Inc. 

fit.  1 Box  242  • Mays  Landing,  N.  J.  08330  • 609—653-1188 
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THE  ORIGINAL” 

Personal 
C Computing 

78 


The  Largest  Personal  Computing 
Show  Ever  Held 


ONLY  MAJOR  EAST 
COAST  SHOW  IN  78 

August  25.  26.  27th  at  the  Philadelphia  Civic  Center 


300  + Booths 
80  Hours  of  Free  Seminars 
Art  Show 
Music  Festival 
Banquet 

THREE  FULL  DAYS 
OF  FUN 


As  of  May  11t  1978  the  following  companies  have  selected  their  booth  locations.  Over  200  exhibitors  expected  at  the  only 
Major  East  Coast  Personal  Computing  Show  of  the  year. 

INTERFACE  AGE  MAGAZINE.  HEATH  COMPANY.  BYTE  MAGAZINE.  MICROAGE,  ITHACA  AUDIO.  ARTEC  ELECTRONICS,  COMPUTER  MART  OF 
NEW  JERSEY,  SUMMAGRAPHICS,  PERSONAL  COMPUTER  CORP  , TELPAR.  VECTOR  ELECTRONICS.  BITS  BOOKS.  SOUTHWEST  TECHNICAL 
PRODUCTS  (SWTPJ.  CROMEMCQ,  TECHNICAL  DESIGN  LABS.  HAYDEN  BOOKS.  DIGITAL  EQUIPMENT  CORP  , OSBORNE  & ASSOCIATES.  OHIO 
SCIENTIFIC  INSTRUMENTS.  RAMSEY  ELECTRONICS.  MIDWEST  SCIENTIFIC  INSTRUMENTS.  COMPUTER  MART  OF  PENNSYLVANIA,  ADVANCED 
COMPUTER  PRODUCTS.  PAGE,  3ELECTRQNICS.  PROCESSOR  TECHNOLOGY.  THE  DIGITAL  GROUP,  CREATIVE  COMPUTING  MAGAZINE.  RADIO 
SHACK.  ALPHA  MICRO  SYSTEMS.  TECHNICAL  SYSTEMS  CONSULTANTS,  NORTHERN  VALLEY  SYSTEMS.  COMPUTER  RETAILING.  E & L 
INSTRUMENTS  (SHORTESS  & RAWSON),  NORTH  STAR,  MARKETLINE,  COMPUTER  RESOURCES  NBC  IMPORTS,  E BERG  PUBLICATIONS, 
EXTENSYS,  DILITHIUM  PRESS,  EXPANDOR,  MICROSETTE,  NATIONAL  MULTIPLEX,  JADE,  COMPUTER  EMPORIUM,  NEWMAN  COMPUTER 
EXCHANGE,  MICRO  TECHNOLOGY  UNLIMITED.  MICRO  COMPUTER  DEVICES.  RADIO  ELECTRONICS  MAGAZINE,  PARASITIC  ENGINEERING, 
COMPUTER  ENTERPRISES.  ARRL.  COMPUTER  TEXTILE,  BASIC  BUSINESS  SYSTEMS.  MICRO  COMPUTER  PRODUCTS.  S.D.  SALES, 
COMPUTALKER,  CGMPUCOIQR,  TECHNICO,  POLYMORPHIC  SYSTEMS.  WILLIAM  ELECTRONICS,  MODULAR  SYSTEMS  INC..  ENCLOSURE 
DYNAMICS.  MICRGPOLIS,  RICO  ENTERPRISES,  OBJECTIVE  DESIGNS,  SYBEX.  ELECTRONIC  CONTROL  TECHNOLOGY.  APPLE  COMPUTER. 
MANCHESTER  EQUIPMENT 


DAYTIME  EVENTS  * New  Products  » Demonstrations  * Personal  Computing  College  * Exhibits  * Art  Show 
* Join  Clubs  at  The  Club  Booth  « User  Group  Meetings 

EVENING  EVENTS  • User  Group  Meetings  * Parties  * Music  Festival  * Banquet,  Saturday,  August  26,  featuring 

Dr.  Adam  Osborne,  Chris  Morgan,  Editor  of  Byte  and  more  . , , Stay  over  and  enjoy  the  evening  events. 

Deluxe  hotel  accommodations  with  rates  starting  at  $24  single,  $31  double  with  free  shuttle  bus  to  and  from  Philadelphia  Civic 
Center.  Bring  the  family  » Visit  Historic  Philadelphia  * Have  an  unforgettable  Philadelphia  experience. 


Pre- register  before  August  10th  and  save  time  and  money  (20%). 

r — — — — — — — — — — — — — 

NAME 

STREET 

CITY  STATE 

PHONE, 

Send  To: 

PERSONAL  COMPUTING  78 

Rt,  1 Box  242  * Mays  Landing,  NJ.  08330 

L 


Send  _ 3 Day  Registrations 

@ $8  each,  $1Q  at  Door, 

Send Banquet  Tickets 

@ $1 7,50  each. 

Total  Enclosed 

□ Send  Hotel  information. 

□ Hold  my  registration  and 
Banquet  Tickets  for  pick-up  at 
the  convention. 
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PHILADELPHIA  CIVIC  CENTER 


AUGUST  24,  25,  26,  27 

TOUR  PACKAGES 

MICRO  SPECIAL 

From  $108,00  per  person  sharing  a room  • $168.00  per  person  single  room 

MINI  SPECIAL 

From  $153.00  per  person  sharing  a room  • $213.00  per  person  single  room 

MACRO  I SPECIAL 

From  $246.25  per  person  sharing  a room  • $336.25  per  person  single  room 

MACRO  II  SPECIAL 

From  $302.00  per  person  sharing  a room  • $404,00  per  person  single  room 
Plus  applicable  air  fare  from  your  hometown.  Details  available  on  request. 


Purchase  of  any  of  the  above 
packages  can  qualify  you  for  a 
substantial  savings  on  air  fare  from 
your  hometown  to  Philadelphia 
and/or  the  other  cities  listed  in  the 
package  and  return. 


(213)  921-0507 
(714)  994-4103 


Carlisle  Tours  and  Travel  Service  Incorporated 
14700  W.  Firestone  Blvd.,  Suite  112 
La  Mirada,  CA  90638 
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DESCRIPTION  OF  TOUR  PACKAGES 


MICRO  PHILADELPHIA 
Includes:  Five  (5)  nights  accommodations 
Choice  of  ONE: 

a)  21&-hour  lour  of  historic  Philadelphia,  including  independence 
Hall.  Liberty  Bell  and  other  Colonial  landmarks  (dally,  year-round) 

b)  2 V'2-hour  tour  of  modem  Philadelphia,  including  Boat  House  Row 
on  the  SchuykilL  Philadelphia  Museum  of  Art,  the  new  Mint  and 
several  of  the  city's  new  buildings  and  plazas  (daily,  year-round) 

COST:  From  £108. 00/person  sharing  a room,  add'l  night  (?r  $20, QG/person 
From  Si 68. 00/ person  single  room,  add'l  night  $32  00/person 

MINI  PHILADELPHIA 

Includes;  Five  (5)  nights  accommodations 
Choice  ot  ONE: 

a)  7-hour  tour  of  old  Philadelphia  and  Valley  Forge 
(daily,  April  17-Qctober  30) 

b)  7-hour  tour  of  modern  Philadelphia  and  Valley  Forge 
(daily,  April  17-October  30) 

c)  Dinner  at  Old  Original  Bookbinders,  one  of  the  city  s landmarks; 
includes  soup,  seafood  entree,  dessert,  lip  and  tax  (nighfly) 

d)  Penthouse  dinner,  with  spectacular  skyline  view  includes  spe- 
cialty appetizer,  choice  of  entree  and  dessert  (excluding  llambes). 
tip  and  lax  (nightly) 

e)  Dinner  at  Spats;  includes  choice  of  appetizer,  entree  and  dessert, 
lax  and  lip  (nightly  except  Sunday) 

f)  Dinner  at  charming,  medieval  Monk  s Inn;  includes  one  drink, 
choice  of  appetizer,  salad,  entree,  vegetable,  beverage,  dessert, 
one  glass  of  wine,  tip  and  tax  (nightly) 

Choice  of  TWO; 

a)  5-hour  motorcoach  tour  of  historic  and  modern  Philadelphia 
(daily,  year-round) 

b)  Half  day  tour  to  George  Washington  s encampment  at  Valley 
Forge  and  surrounding  area  (daily,  April  17-October  30) 

c)  Full  day  at  Great  Adventure  entertainment  park,  includes  admis- 
sion to  park  and  African  safari  (optional  round-trip  bus  fare  from 

Philadelphia  not  included):  open  10  a.m  to  10  p m.,  daily  May- 
August.  weekends  only  (ale  April,  September  and  October 

d)  Lunch  at  Spats  Restaurant;  includes  choice  of  appetizer,  entree 
and  dessert,  tip  and  lax  (daily  except  Sunday). 

e)  Dinner  al  Middle  Easl  restaurant;  includes  entertainment,  choice 
ot  dinner  menu,  lip  and  tax  (nightly) 

Choice  of  ONE: 

a)  2V2-hGur  tour  of  historic  Philadelphia  (daily,  year  round) 

b)  2 v? -hour  tour  of  modern  Philadelphia  (daily,  year-round) 

c)  Box  seat  al  a Phillies  regular  season  home  game  (April-Seplem- 
Per  only,  must  be  reserved  al  time  of  booking,  after  home  game 
schedule  has  been  consulted) 

COST:  From  SI 53.00/person  sharing  a room,  add'l  night  (a  S20,00/person 
From  $2 13-00/person  single  room,  add'l  night  (fa  $32. 00/person 

MACRO  I PHILADELPHIA  AND  NEW  YORK 
Includes:  Philadelphia  — same  features  as  Mini  Philadelphia. 

New  York  includes: 

2 nights  at  the  Americana  City  Squire  Inn 

Orchestra  seat  at  an  evening  performanceof  a Broadway  musical  ol 
your  choice* 

Orchestra  seat  at  an  evening  performance  ol  a Broadway  comedy  or 
drama  of  your  choice  * 

After-theater  snack  at  Gallagher's  Restaurant,  from  10:30  p.m,. 

includes  tip  and  lax 
United  Nations  tour 
AH  hotel  taxes 

‘Broadway  theater  reservations  should  be  made  in  advance  Be 
cause  of  constant  changes  in  Broadway  theater  prices,  a small  sur 
charge  may  be  necessary,  in  which  case  you  will  be  advised  at  the 
time  of  confirmalion. 

C05T:  From  $246  25/person  sharing  a room  7 nights  accommodations, 
additional  nig  hi  in  Philadelphia  is  £2000/person  and  in  New  York 
additional  night  ft  $30.75/person 

From  $336. 25/ person  sharing  a room  7 nights  accommodations, 
additional  night  in  Philadelphia  is  $32. 00/person  and  in  New  York 
additional  night  Cu  £5 1,80/person 


MACRO  II  PHILADELPHIA,  BOSTON  AND  NEW  ENGLAND 

Includes:  Philadelphia  — same  features  as  Mini  Philadelphia.  Boston 

and  New  England  include: 

3 nights’  first  class  accommodations  at  hotel  selected 

Round-trip  transfer  trom  Logan  Airport  to  downtown  Boston 

Boston  Traveler's  Information  Kit 

Dining  certificate  worth  $10.00  toward  a meal  at  Anthony's  Pier  4 

Choice  of  THREE: 

a)  3-hour  lour  of  greater  Boston  and  Cambridge  (daily.  May  15- 
October  31;  departs  on  the  hour.  9 a m through  2 p.m.:  Boston 
Tea  Party  Ship  admission  not  included) 

b)  3 hour  tour  of  Lexington  and  Concord  (daily,  1:30  p.m..  May  15- 
October  31;  admissions  not  included) 

c)  7-hour  tour  of  Boston,  Cambridge.  Lexington  and  Concord  (May 
15-Qctober  31.  daily,  9 a.m,:  admission  to  Boston  Tea  Party  Ship 
and  luncheon  not  included) 

d)  4 hour  tour  to  Quincy  and  Plymouth  (May  15-October  18;  Tues- 
day, Thursday,  Sunday,  12:45  p.m  : admission  to  Quincy  Mansion 
and  Mayflower  II  not  included) 

e)  81  l -hour  tour  to  Cape  Cod  and  Hyannispori  (May  15-October  31, 
Monday,  Wednesday,  Thursday.  Friday.  Saturday,  8:30  a.m., 
admissions  and  luncheon  no!  included) 

ft  4 -hour  tour  to  Salem  and  Marblehead  (May  15-October  15,  Mon- 
day, Wednesday,  Friday,  Saturday,  12.30  p,m.,  admission  to 
Witch  House  not  included) 

g)  10-hour  tour  to  Marlha's  Vineyard  (May  15-Se  pi  ember  3,  Tuesday 
through  Saturday,  8:15  a.m.,  ferry  boat  fare  included,  luncheon 
not  included) 

h)  61  L -hour  Rockporl,  Gloucester  and  Cape  Ann  evening  tour  (May 
22-September  3.  daily,  4:30  p m.:  September  4-Gctober  14,  daily. 
3:30  p.m.;  dinner  not  Included) 

i)  8-hour  tour  along  coast  o(  Massachusetts.  New  Hampshire  and 
Maine  (May  15-September  24,  Monday,  Tuesday,  Wednesday.  Fri- 
day, Sunday.  9 a.m.;  September  25-October  15.  daily.  9 a.m.; 
luncheon  not  included) 

I)  8 hour  tour  to  Newport,  R.l.  to  see  Gatsby-era  mansions  (June  11- 
Seplember  3.  Thursday  & Sunday.  9 a.m.:  admission  to  Vander- 
bilt’s Marble  House  and  luncheon  nol  included) 

k)  10-hour  New  England  tour  to  see  the  fall  foliage  (Sepiember  13- 
October  16,  daily,  8:30  am;  luncheon  not  included) 

l)  B-hour  tour  to  Old  Sturbridge  Village,  a museum  village  ol  the 
early  19th  century  (May  15-October  22T  daily,  10:30  a m.:  admis- 
sion to  village  included;  luncheon  not  included) 

Choice  of  ONE  Boston  area  admission: 

a)  Boston  Tea  Party  Ship  and  Museum 

b)  Museum  ol  Science 

C)  Museum  of  Fine  Arts 

d)  Plymouth  National  Wax  Museum 

e)  Mayflower  II  replica  of  original  Mayflower 

f)  Plimoth  Plantation 

g)  Salem  Witch  Museum 

h)  John  Hancock  Observatory 

i)  Institute  of  Contemporary  Art 

j)  The  Whites  of  Their  Eyes"  Pavilion 

k)  "Where's  Boston?  ” Pavilion 

l)  Prudential  52nd  Floor  Skywalk 

m)  "U5S  Constitution"  Museum 

n)  Museum  of  Tran  sportal  ion 

o)  Children  s Museum 

Choice  of  ONE; 

a)  Dinner  and  dancing  at  Top  of  the  Hub  Restaurant  (must  be  con- 
firmed at  time  of  booking) 

b)  $10  voucher,  good  toward  orchestra  tickets  to  pre-Broadway 
show,  and  regular  tickets  to  Summer  Theater  performances,  to 
the  Boston  Pops  or  to  Red  Sox  home  games  (seasonal  options 
lor  which  dates  must  be  checked  and  reservations  made  at  time 
of  booking) 

Hotel  tax 

COST:  From  5302/person  sharing  a room,  additional  night  in  Philadelphia 
is  $20, 00/person  and  additional  night  in  Boston  is  £25. 00/person 

From  $404/person  single  room,  additional  night  in  Philadelphia  is 
S32. 00/person  and  additional  night  in  Boston  is  $40.00/person 

Three  (3)  persons  sharing  a room  is  even  lower 
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Despite  my  many  warnings  about 
mail  order  purchases  of  microcom- 
puter systems,  I have  recently  re* 
ceived  a number  of  complaints 
about  one  of  the  more  prominent 
manufacturers.  I have  made  some 
investigations  which  indicate  that 
two,  now  one,  of  the  better  known 
manufacturers  could  at  any  time  go 
bankrupt.  1 am  not  going  to  name  the 
companies  in  this  column;  if  ! do, 
that  in  itself  is  likely  to  force  them 
into  bankruptcy  — which  will  do  no 
one  any  good.  Both  companies  still 
have  time  to  put  their  houses  in 
order.  If  you  are  a customer,  how- 
ever, once  again  be  warned.  If  you 
pay  in  advance  and  buy  from  manu- 
facturers through  the  mail,  you  are 
asking  for  trouble.  End-users  need  a 
buffer  between  themselves  and  manu- 
facturers, someone  with  enough 
clout  to  get  some  action  when  pro- 
ducts are  defective, 
i have  for  some  time  believed  that 
end-users  should  confine  their  busi- 
ness to  computer  stores,  paying  for 
goods  only  when  the  computer  store 
can  demonstrate  that  the  product  is 
ready  and  working  as  advertised. 
But  to  be  fair,  it  is  now  many  months 
since  1 have  received  any  significant 
complaints  concerning  the  better 
known,  full-time  mail  order  com- 
panies. My  warning  is  against  mail- 
order purchases  made  directly  from 
hardware  manufacturers.  Better 
known  companies  who  are  primarily 
in  the  mail-order  business  — and  I 
have  named  a number  of  them  in 
previous  cofumns  — appear  to  be  an 
honest  lot.  The  few  dishonest 
operators  have  gone  out  of  busi- 
ness. I have  no  grounds  for  caution- 
ing anyone  against  dealing  with  the 
legitimate  mail-order  businesses 
that  have  been  around  for  some 
time.  These  companies  are  doing  a 
good  job,  particularly  servicing 
customers  in  remote  areas  that  have 
no  computer  stores, 

Jim  Schreier,  who  produced  the 
Schreier’s  Software  Index,  is  now 
putting  together  an  update.  If  you 
have  software  to  sell  or  to  give  away, 
contact  Jim,  He  may  be  reached  at: 

SSI 

The  Schreier  Software  Index 

4327  East  Grove  Street 

Phoenix,  AZ  85040 
Based  on  what  I have  seen,  l believe 
that  Jim  is  producing  a unique  pro- 
duct that  will  do  a tremendous  ser- 
vice to  all  microcomputer  users.  But 
to  give  him  the  best  chance,  he 
needs  your  inputs. 

Bob  Purser  is  doing  the  same 
thing  as  Jim  — but  for  hardware. 
Bob  has  the  most  comprehensive  in- 
dex of  S-100  boards  that  I have  seen. 
Unfortunatley,  his  index  does  not 
say  anything  about  compatibilities 


and  incompatibilities,  of  which  there 
are  many  among  S-100  boards;  never- 
theless I believe  his  S-100  board  in- 
dex will  be  of  Interest  to  anyone  who 
has  an  S-100  bus-based  microcom- 
puter system.  Bob  may  be  contacted 
at: 

Bob  Purser 
P.Q.  Box  466 
El  Dorado,  CA  95623 
Bob,  how  about  digging  up  some  in- 
formation on  compatibilities  and  in- 
compatibilities next  time?  People 
would  pay  a lot  of  money  for  ac- 
curate information  in  that  area. 

Bob  Purser  is  also  distributing 
software.  Where  Jim  Schreier  simp- 
ly lists  your  software  in  his  index, 
Bob  wilt  try  and  sell  it,  paying  you  a 
royalty. 

There  are  some  useful  small  busi- 
ness software  packages  appearing 
on  the  market.  What  is  good  about 
these  packages  is  that  they  are  very 
limited  in  their  scope.  I say  that  is 
good  because  it  is  easy  for  software 
to  exceed  hardware  capabilities  — 
and  become  useless. 

Of  course,  only  time  will  tell 
whether  these  new  business  sys- 
tems have  been  adequately  designed 
in  terms  of  operator  error  recovery, 
audit  trail,  and  simple  flexibility. 
One  of  th  better  systems  (for  which  I 
have  seen  documentation  only) 
comes  from  Larry  Grimes  and  Asso- 
ciates. If  you  wish  to  start  doing  a 
limited  amount  of  data  processing 
right  away,  you  might  contact  Larry  at: 
The  Computer  Mart 
633  West  Katella  Avenue 
Orange,  CA  92667 

CompuMax,  whose  Micro  Ledger  i 
mentioned  last  month,  claims  that 
they  will  have  payroll,  accounts  pay- 
able and  accounts  receivable  ready 
by  July.  Again,  these  are  limited  sys- 
tems, suited  to  today's  limited  micro- 
computer systems. 

Another  interesting  product  re- 
lease that  came  my  way  was  from 
Martin  Rezmer.  Martin  has  devel- 
oped a time-shared  disk  BASIC  sys- 
tem using  the  North  Star  floppy  disk 
unit.  Martin's  system  will  support  up 
to  four  independent  users  simultan- 
eously, A capable  microcomputer 
system  with  adequate  floppy  disk 
printer  and  terminals  can  now  cost 
$10,000,  That  is  a price  tag  which  is 
much  easier  to  bear  if  four  of  you  are 
sharing  it.  Martin  can  be  reached  at: 
Byte  Shop  of  Westminster 
14300  Beach  Blvd. 

Westminster.  CA  92683 

Having  looked  at  immediate  prob- 
lems and  events,  it  would  be  in- 
teresting to  speculate  on  the  com- 
ing year. 

1 believe  the  most  immediate  and 
explosive  growth  will  occur  in  the 
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“A  splendid 
performance 
in  three  acts” 


ACT-I 


Known  for  its  dependability,  ease  of 
interfacing,  utility  and  affordable  price, 
the  ACT-I  enjoys  its  reputation  as  one  of 
the  most  popular  11  glass  teletypes”  on 
the  market/ If  your  computer  system 
communicates  in  serial  ASCII,  the  ACT-I 
could  be  just  the  tool  you  need  to 
get  online. 

The  ACT-I  computer  terminal 
manages  a 1024  character  display 
organized  as  16  lines  of  64  characters 
selected  from  the  standard  upper  case 
ASCII  set.  Receipt  of  more  than  64 
characters  on  a line  or  the  Line  Feed 
code  initiates  a scroll  operation. 
STANDARD  ACT-I  FEATURES  INCLUDE: 
Switch  selectable  data  rates  of:  110, 

300,  600,  1200,  £400,  4800,  9600,  and 
19200  Baud. 

Switch  selectable  UART  options:  Odd, 
even,  or  no  parity,  one  or  two  stop  bits. 
Jumper  Selectable  Interface:  R3232C, 
20MA  current  loop  or  TTL  voltage  levels. 

* Handsome,  rugged,  lightweight 
aluminum  cabinet 

* Standalone  operation  — absolutely  no 
processor  overhead  required 

* Highly  reliable  keyboard  with  two 
key  rollover 

■ Clear  sharp  video  output  signal 
(RSI70  standard)  capable  of  driving 
any  CRT  monitor 

Price  $400.  A cursor  control /bell  op- 
tion is  available  for  $25,00. 


MICRO -TERM  INC- 

RO.  BOX  9307 
ST  LOUIS,  IVIO  63117 
1314]  S^5-3S5S 


ACT-n  ACT-IV 


We’ve  added  the  convenience  of  an 
acoustically  coupled  modem  to  the 
economy  and  performance  of  the  ACT-I 
to  create  the  ACT- II.  Designed  to  com- 
municate either  with  remote  processors 
through  its  modem,  or  with  local 
computers  via  its  RS232C  or  2GMA 
current-loop  interfaces,  the  ACT- II  offers 
versatility  unheard  of  at  its  low  price. 
The  ACT- II  (without  monitor)  slips  easily 
into  an  attache  case  (4  x 14  x 11 
inches)  to  commute  with  you  between 
work  and  home. 

The  ACT- II' s demodulator  employs 
four  stages  of  active  filtering  to 
minimize  the  bit  error  rate  of  the 
receiver.  If  you  are  eager  to  join  the 
ranks  of  those  who  sit  at  home  and  en- 
joy the  use  of  a powerful  computer 
system  across  town,  the  ACT-H  can  be 
your  ” password”. 

As  a further  convenience  feature,  the 
modulator  input  and  demodulator  out- 
put are  available  at  jacks  on  the  rear  of 
the  ACT-II  cabinet  so  that  you  may  link 
a local  serial  device  (such  as  a digital 
casette  tape  or  even  your  own  computer 
system)  to  the  remote  computer  through 
the  internal  modem. 

The  ACT-II  can  be  purchased  for 
only  $550.00 


If  you’re  looking  for  a low  priced 
high  powered  terminal,  consider  these 
features  which  are  all  standard  with 
MICRO-TERM’S  ACT-IV: 

DISPLAY:  Upper  and  descending  lower 
case  characters,  24  lines  of  80 
characters,  and  auto-scrolling, 
KEYBOARD:  Full  ASCII  with  cursor  con- 
trols and  auto-repeat  on  several  keys. 
TRANSMISSION  MODES:  Character  by 
ch  ar  acter  or  " + page  ’ ' mo  de , 

SPECIAL  FUNCTIONS:  relative  and  ab- 
solute cursor  addressing,  home  upT 
erase  to  end  of  line,  erase  to  end  of 
screen,  fixed  tabs,  report  cursor  posi- 
tion, and  display  control  characters. 
EDITING:  in  PAGE  mode,  the  user  can 
insert  or  delete  characters  on  any  line 
and  insert  or  delete  lines  on  the  page. 
DATA  RATE:  300  to  19200  baud  (Switch 
selectable  on  rear) 

The  ACT-IV  a comes  in  a compact 
(briefcase  compatible)  cabinet  without 
video  monitor  for  $550, 

The  ACT-IVb  comes  complete  with  a 
12'f  monitor  and  numeric  keypad  in  a 
single  enclosure  for  SBOO. 

Optional  available  features:  separate 
printer  port  (110-9600  baud)  $50. 


GENERAL  INFORMATION: 

All  MICRO-TERM  products  are  fully  assembled,  tested  and  guaranteed  for  90  days. 
The  entire  MICRO-TERM  product  line  Is  available  from  stock  at  discriminating  com- 
puter stores  or  may  be  purchased  directly  from  the  factory.  All  prices  are  less 
monitors  (which  start  at  $130.00)  F.O.B.  St.  Louis,  Missouri, 

VISA  and  Master  Charge  Accepted 
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One  memory  offer 
you’ll  never  forget 
16K  Memory -$295 


16K  General  Purpose  Mini/Micro 
Computer  Core  Memory  System 


That's  right.  If  you  act  now,  you  can  expand  your  memory  to 
1 6K  capacity  at  an  unbelievably  low  price  You  get  a 1 6K  core 
memory  with  these  features 

• 1 6K  Byte  x 1 6 Bit  Single  Card  Planar  Memory 

• Access  Time  - 355  Nanoseconds 

• Cycle  Time  - 1 .2  Microseconds 

• Non-Volatile  * includes  data  protection  circuit  which  senses 
. start  of  power  failure  and  prevents  a false  write  operation 

• Addressable  - On-board  address  decoding  to  locate  two 
contiguous  or  non-contiguous  memory  blocks  up  to  1 28K 

• Data  Bus  - Bi-Directional  • Power  Required  - +5VDC  and 
±1 5VDC  • Size  -10"x  18V." 

Schematics  and  suggestions  for  interfacing  to  the  S-1 00  Bus 
included. 


CDC  Connector 

For  wire  wrapping  or  soldering  for  core  memory 


$4.50  ea. 


Multi  Card  Cage 

Cases  for  micro  computer  circuitry  Includes  card  guides  and 
32  connectors  to 


American  Surplus  Trading 

332  Canal  Street.  New  York.  N Y 1 001 3 
Enclosed  is  my 

□ cashier's  check  □ money  order  □ personal  check 

for;  Item Amt.  

Amt.  

Amt.  

Name 

Address 

City State Zip 


high-end  microcomputer  systems  market.  Certainly 
when  we  look  at  the  success  of  Alpha  Micro  Systems, 
the  message  is  loud  and  clear:  the  largest  untapped 
market  is  at  the  high-end.  This  market  will  grow  fast, 
now  that  good  business  software  is  beginning  to  ap- 
pear. Good  business  software  will  also  give  owners  of 
tiny  microcomputer  systems  some  incentive  to  expand 
into  bigger  systems.  New  powerful  16-bit  micropro- 
cessors, such  as  the  Fairchild  9440,  the  Intel  8086,  and 
the  Zilog  Z8000,  and  equipment  that  will  surround  them, 
should  give  us  high-end  minicomputer  performance  at 
microcomputer  prices  by  1980.  Most  of  this  “high-end” 
customer  base  will  be  in  small  business  systems. 

But  there  is  a whole  different  market  that  is  being 
overlooked  — and  is  possibly  far  more  profitable  for 
those  who  can  get  into  it.  I speak  of  hardware  design. 
Those  of  you  who  would  like  to  get  rich  (in  addition  to 
having  fun)  would  do  well  to  learn  how  to  work  with 
microprocessor  hardware  chips  and  signals.  There  are 
so  many  opportunities  that  it  is  is  easier  to  tell  you  what 
not  to  do.  Don't  bother  with  video  games.  That  market  is 
saturated.  Don’t  bother  with  a new  microcomputer  sys- 
tem. a new  intelligent  terminal  or  a new  microcomputer 
system  peripheral.  In  fact,  don't  bother  building  a “look- 
alike”  in  any  existing  market.  Go  where  microproces- 
sors have  never  been  before;  with  that  you  stand  the 
best  chance. 

In  my  May  column  I discussed  the  disagreement  Mr. 
William  Burton  had  with  the  Structured  Systems  Group 
regarding  availability  of  source  code  with  purchased 
software.  I sided  with  Structured  Systems  Group  on  the 
grounds  that  it  is  general  business  practice  for  software 
companies  not  to  supply  source  code  unless  they  speci- 
fically state  that  source  code  will  be  provided.  I would 
like  to  reinforce  this  point.  Anyone  buying  software 
should  not  expect  to  receive  source  code  unless  the 
terms  of  the  purchase  explicitly  state  that  the  source 
code  will  be  provided. 

I received  a letter  from  Mr.  Burton  in  response  to  my 
May  column.  Mr.  Burton  made  a good  point  which  needs 
to  be  clarified. 

Mr.  Burton  notes  that  he  had  bought  other  software 
packages  from  the  Structured  Systems  Group  who  pre- 
viously provided  source  code.  I was  not  aware  of  this 
fact.  If  a company  makes  a habit  of  providing  source 
code,  then  suddenly  stops,  I believe  they  have  a duty  to 
inform  all  customers  of  their  changed  policy.  They  are, 
nevertheless,  free  to  change  their  policy.  I do  not  believe 
it  is  acceptable  for  a company  to  make  such  a signifi- 
cant policy  change  and  expect  their  customers  to  dis- 
cover the  change  with  their  next  order  — if  that  is,  in- 
deed, what  occurred. 

On  a lighter  note,  the  Detroit  Engineering,  in  its  March 
1978  issue,  has  finally  brought  electronics  to  the  lay- 
man. In  case  your  friends  have  difficulty  understanding 
“microseconds”  and  “nanoseconds,”  the  Detroit  Engi- 
neer obligingly  gave  some  definitions  for  one  part  per 
million,  one  part  per  billion,  etc.  The  one  I like  best  is 
that  one  part  per  million  is  equivalent  to  one  drop  of  ver- 
mouth in  eighty  5ths  of  gin.  (That  explains  a microsec- 
ond.) One  part  per  billion  is  equivalent  to  one  drop  of  ver- 
mouth in  500  barrels  of  gin.  (That  is  one  nanosecond.) 
Alternatively,  one  part  per  million  is  one  minute  in  two 
years,  and  one  part  per  billion  is  one  second  in  32  vears. 

Now  you  can  explain  your  technology  to  your  non- 
technical friends. 
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THIS  FLOPPY  IS 
NO  FAIRY  TALE. 


It  can  be  confusing  to  choose  the  right  floppy  disk 
system  for  your  micro.  All  those  fanciful  yarns  of 
capabilities,  specs,  and  delivery.  Some  would  put 
Uncle  Remus  or  Scheherazade  to  shame. 

Meet  EXP  — our  no-nonsense,  down-to-earth,  full- 
sized  floppy  system.  Check  its  benefit  list.  Then  make 
inquiries  with  a technical  advisor  or  your  friendly 
computer  shop  before  making  a buying  decision.  Our 
Macro  EXP  Disk  System  offers  you: 

1.  A Darned  Good  Price  for 
What  You  Get. 

Here's  a complete  dual-drive  floppy  with  full-sized  8"  diskettes 
for  under  52,000.  No  high-priced  options:  great  standard 
features.  Why  not  pay  a little  more  now  for  a lot  later? 


2.  Rapid-fire  Delivery. 

Get  a fully  assembled,  tested  floppy  system  in  four  weeks  or 
less— not  in  several  months,  maybe. 


EXP  Memorex  drives  are  the  only  ones  you  can  convert  to 
double-headed  later  (cost:  5300  each).  Our  optional  double- 
density controller  (also  5300)  doubles  the  disk's  density.  In- 
crease your  original  dual-drive  system's  capacity  to  over  two 
megabytes! 

4.  Unmatched  Reliability. 

Our  super-reliable  Memorex  EXP  drives  carry  a six-month 
warranty.  No  other  competitor  can  make  that  statement. 


5.  Up  to  Your  Eyes  in  Software. 

Our  floppy's  disk  controller  features  IBM  3740  compatibility 
and  CP/M*  formatting  (the  industry  standard).  Choose  be- 
tween BASIC  and  FORTRAN,  or  complete  business  appli- 
cation and  word  processing  packages. 

6.  Fabulous  Flexibility. 


Our  floppy  gets  along  with  everybody.  Optional  I/O  drivers 
for  the  SOL  let  you  get  started  now  with  an  industry  standard 
floppy  disk  system. 


EXP's  no  kit.  It's  assembled,  tested  and  raring  to  go  to  work. 
A serial  I/O  port  on  our  controller  makes  it  a snap  to  bring 
the  system  up.  No  patching  or  fussing.  Just  hit  the  button. 


8.  Comfy  Compatibility. 

All  EXP's  are  fully  compatible  with  S-100  bus  systems  with 
at  least  16K  of  memory. 

Never  fear.  EXP's  here— with  the  whole  floppy  for  under 
S2K.  Don't  be  timid  or  “mini-minded*.*  Get  the  best  now— for 
today  and  tomorrow.  We'll  take  care  of  the  technical  stuff. 
You  do  the  rest.  For  details,  contact  your  nearest  dealer  or 
query  us  direct. 

P.S.  Be  sure  to  ask  about  “ Z-Plus'—our  sensational  new 
computer  system  that  includes  a Z-80  processor  with  32K  of 
memory  serial  I/O  ports  and  EXP  series  drives— with  prices 
starting  below  $4,000. 


CP/M  is  a trademark  of  Digital  Research,  Inc. 


Where  there's  always 
more  in  store. 


MOCIMMATONl 


524  UNION  STREET 
SAN  FRANCISCO,  CA.  94133 
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COMPUTER  4 

. : 

SHOPPING 

FIND  YOURS!  — In  the  comprehensive  in- 

dex  of  computer  firms,  The  Computer  Data  Di- 

rectory.  Contains  profiles  of  over  600  manu- 

; 

facturers,  stores,  distributors,  publishers,  and 

' , 

electronic  dealers.  All  addresses  are  up-to-date 

T 

and  at  your  finger  tips!  Products  are  cross-re- 

ferenced  to  their  manufacturers.  Similar  to  a 

./r. 

telephone  directory.  Definitely  a useful  refer- 

: 

ence  source.  Order  yours  today.  Alf  orders  ship- 
ped on  day  received , 

• ; 

: ORDER  NOW!: 

: 

□ SYSTEMS  : : 

: v 

□ SOFTWARE  : 0nl*  i 

, 

□ PERIPHERALS  i $4.98  f 

' ' ' 

□ ACCESSORIES;  Postage  included  : 

□ EASY  TO  USE!*'*’ 

□ COMPUTER  STORES 

: ' ii 

□ COMPUTER  SERVICE 

T- 

□ ELECTRONIC  PARTS/SERVICE 

. . 

□ BRAND  NAME  MANUFACTURERS 

□ WHERE  TO  WRITE  FOR  BROCHURES! 

' : 

: ..  ' 

/7afa  /J/rscTbr  v 

BOX  598  • DEPT.  1 CLEVELAND,  OHIO 

44107 
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PROGRAMMABLE 


II03SS&8 


“WJlSlWii] 
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95  100  STEPS 

roots  * Single-key 
square  root  calcu- 
lations * Single-key 
Pi  entry  * Separate 
storage  memory  • 
Square,  square  root 
and  reciprocal  cal- 
culations * Change 
sign  & register  ex- 
change keys  * In- 
cludes NiCad  bat- 
teries. 


Scientist 

100  STEP  (t» 

LEARN  MODE,  J) 

KEYBOARD  ^ 

PROGRAMMING 
CAPABILITY. 

* RPN  logic  ■ Roll- 
able  4-level  stack  * 

8-digit  plus  2-digit 
exponent  LED  dis- 
play • Scientific  no- 
tation • Sine,  co- 
sine, tangent  & in- 
verse trigonomet- 
ric functions  • Com- 
mon & natural  log- 
arithms & anti  log- 
arithms * Instant 
automatic  calcula- 
tions of  powers  & 

100  pg.  Application  Handbook  - 55.00;  AC  charger  - $4,95; 
Carrying  case  - $2,95;  Stand  - $2.00;  Ship  & hndl  $375, 

TO  ORDER  CALL 
(213) 

6020 Washington  Blvd.  ten  i f\A A 
Culver  City,  CA  90230  I UHH 

We  also  have  T.I.  Calculators  at  Discount  Prices 


XLDAN  Xnc. 


Mfg.  by  National 
Seminconductor 

1 year  warranty  * 10 
day  money  back 
guarantee. 
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By  Hans  Drewitz  and  Roland  Hesse 

Prospecting  is  a relatively  new  discipline  associated 
with  the  field  of  archeology.  Its  objective  is  to  anticipate 
the  Ideation,  extension  and  nature  of  a potential  site 
prior  to  excavation.  In  order  to  process  all  the  data 
which  is  necessarily  accumulated  with  this  method, 
microcomputers  have  been  utilized  to  increase  effi- 
ciency and  speed, 

A prospecting  operation  makes  it  possible  to  identify 
a site  and  conduct  preliminary  studies  with  a swiftness 
normally  not  associated  with  the  conventional  methods 
of  site  investigation.  Using  prospecting  methods  makes 
it  possible  to  survey  a targe  archeological  area  of  up  to 
several  square  miles  or  an  area  as  small  as  a few  square 
yards. 

By  utilizing  the  prospecting  method  and  the  power  of 
a computer,  if  is  possible  to  develop  a reasonable  work 
plan  for  site  investigation.  These  are  the  methods 
employed  by  a research  team  from  the  University  of 
Tours. 

Investigations  cover  a number  of  prospecting 
methods  which  include  the  analysis  of  aerial  electrical, 
electromagnetic,  magnetic  and  stratographic  data;  the 
development  of  charts  and  maps  based  on  the  results  of 
geophysical  studies  and  the  treatment  of  aerial  photo- 
graphs; and  statistical  analysis  of  chronological  marks. 
The  essential  problem  of  all  these  operations  is  the  pro- 
cessing and  the  storing  of  information.  The  number  of 
parameters  to  be  handled,  especially  for  geophysical 
prospecting,  is  in  the  order  of  several  ten-thousands  (15 
to  20  thousand  for  a small  investigation,  100,000  for  a 
medium-size  investigation). 

In  order  to  accommodate  these  large  numbers,  a 
Wang  720C  calculator  connected  to  a modified  Seiectric 
typewriter  is  employed.  This  calculator  with  a core 
memory  has  the  capacity  to  store  2K  of  instructions  or 
248  numbers  of  12  digits.  The  data  or  the  programs  are 
stored  on  magnetic  tape.  The  results  of  the  prospective 
studies  are  entered  manually  and  are  also  stored  on 
magnetic  tape. 
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The  programs  for  mapping  charts  make  use  of  the 
large  number  of  symbols  available  on  the  special  golf- 
ball  of  the  IBM  typewriter.  The  use  of  Greek  characters 
and  mathematical  symbols  makes  it  possible  to  obtain 
the  simulation  of  shading.  Every  measurement  cor- 
responds to  a point  on  the  chart.  The  program  calcu- 
lates the  shade  of  gray  to  be  printed  for  every  value. 

Faced  with  an  ever-increasing  number  of  prospective 
studies,  the  system  which  has  been  briefly  described 
(and  which  has  worked  satisfactorily  for  several  years)  is 
no  longer  able  to  handle  the  necessary  requirements. 
Therefore  a microcomputer  system  has  now  replaced 
the  Wang  as  the  research  computer. 

The  Horizon  microcomputer  (based  on  the  Zilog  Z-80, 
with  32K  of  memory  and  two  mini  floppies)  was  chosen 
after  considering  cost  and  utility.  Since  the  machine  is 
S-100  bus  it  is  possible  to  choose  from  several  sources 
for  additional  add  ons. 


In  archeological  studies  the 
importance  of  data  bases  is  prime. 

Utilizing  the  programming 
capabilities  and  the  disk  operating 
system  has  made  it  possible 

to  develop  data  bases  geared  to 
specific  studies. 

The  rest  of  the  system  is  comprised  of  a CRT  and 
Selectric  typewriter.  The  necessary  geophysical  data 
collection  devices  are  also  attached. 

The  computer  handles  the  data  input  and  the  calcula- 
tion necessary  for  presenting  the  data  in  some  usable 
form  such  as  a map.  The  system  provides  for  the  moni- 
toring of  mapping  variations  through  the  use  of  a 
graphics  video  board. 

In  archeological  studies  the  importance  of  data  bases 
is  prime.  Utilizing  the  programming  capabilities  and  the 
disk  operating  system  has  made  it  possible  to  develop 
data  bases  geared  to  specific  studies. 

The  advances  in  modern  computer  technology  has 
made  it  possible  to  have  big  computer  power  on  a small 
university  budget.  The  time/cost  relationship  is  now 
more  in  line  since  studies  and  the  interpreting  of  data 
can  be  performed  with  greater  speed.  Larger  sites  can 
be  investigated  and  research  effort  maximized,  along 
with  improved  accuracy  of  the  collected  data. 

The  microcomputer  has  made  it  possible  to  reduce 


16K  RAM 

FULLY  <tOQQ 

STATIC  KIT  05/ 


10  SLOT  TABLETOP 
MICROCOMPUTERS 
TT -8080  KIT  $440 

SYSTEM  W/16K  & I/O 
TT-8080-S  KIT  $1050 

10-SLOT  MAIN  FRAME 
TT-10  KIT  $325 


CARD  CAGE  & 
MOTHER  BOARD 
ECT-100  KIT  $100 
CCMB-10  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECT-100-F  KIT  $200 
CCMB-10-F  KIT  $125 


DEALER  INQUIRIES  INVITED 


CPU’S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
SHIPPING  EXTRA 


ELECTRONIC  CONTROL  TECHNOLOGY 


FACTORY  ADDRESS  MAILING  ADDRESS 


763  Ramsey  Avenue  P.O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 


(201)  686-8080 


CIRCLE  INQUIRY  NO.  24 

2708/2716  EPROM 
MEMORY  BOARD 

* S-100  BUS 

* 1-32  KBYTES  USING  EITHER  2708  OR  2716  EPROMS 

* HIGH/LOW  LIMIT  ADDRESS  RANGE  SELECTION 

* MEMORY  BANK  SELECT  OPTION 

* SOL^ COMPATIBLE  MEMORY  DISABLE 

* SELECTABLE  WAIT  STATES 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  (LESS  EPROMS) 

TESTED  AND  ASSEMBLED  $130. 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

"W7T)C  jnc  WAMECO  INC.  3107  LANEVIEW  DRIVE  SAN  JOSE  CA  95132 
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And  now.. .a  few 
well  chosen  words  from  EMM 


256  words  on  one  chip,  to  be  exact.  With  TTL  compatible 
inputs  and  outputs,  a 400  ns  maximum  access  time, 
and  needing  only  a single  +5V  power  supply  to  func- 
tion. It’s  a small  memory  system  in  one  standard  22-pin 
DIP,  with  multi-sourced  pin-out  And  it's  available  for 
off-the-shelf  delivery.  Now. 

Get  the  latest  word  on  the  EMM  SEMI  3539  256x8- bit 
static  RAM  from  any  EMM  SEMI  sales  office  or 
distributor.  Or  call  us  today. 

Emm  semi,  inc. 

A subsidiary  of  Electronic  Memories  & Magnetics 
3883  N.28th  Ave.,  Phoenix,  AZ  85017  (602)263-0202 


DIGITAL/  JT_ 

RELIABILITY 
QUALITY 
DEPENDABILITY 


8K  STATIC  RAM 
ASSEMBLED 
$-100 


ADDRESSING 

PROTECT 

BUFFERING 


1WQ  INDEPENDENT  4K  BLOCKS  SEXECTHJ 
BY  PLUGGABLE  JUMPERS  AT  BOARD  EDGE 


•On-board  switch  write  FflOTECTs/uNPHcnEcrs  all  bk 
OR  EACH  4K  BLOCK  CAN  BE  PROTECTED  VIA  FRONT  PANEL 


ALL  S'lttHJUS  LINES  ARE  FULLi  BUFFERED 
ONE  LS-’TIL  LOAD  J*ER  UNE 


LOW  POWER 

WAIT  STATES 

QUALIFY 

GUARANTEE 

DELIVERY 

PHANTOM 

TESTING 


2 IL02  RAMS  - T»C  TYPICALLY  REQUIRES  1 £ AMPS 
AT  fl  VOLTS  - 4 QN-eOARO  S VOLT  REGULATORS 

CL  1.  Oft  2 WAIT  STATES  MAY  B£S£LECTEE 
wa  a pluggable  jumper 

THE  BOARD  IS  GLASS  EFOKY  WITH  SILK  SCREEN  LEGEND, 

FULL  SOLDER  MaSkS  ON  BOTH  SIDES,  FLOW  SOLKRING,  GOLD  CONTACTS 

* JOT  SATISFIED  RETURN  THE  UNDAMAGED  -GKR5  WlTJ-EN 
ID  DAYS  FQR  FULL  nEFUND  - ALSO  SO  DAY  LIMITED  WARRANTY 

STOCK  TO  30  DAYS  - CALL  BETWJ&H  ft3Q  AND  6.00  TO  RESERVE 
YOUR  «KHS  OR  FOR  MORE  INFORMATION 

MEMORY  DISABLE  S IMPlfAtFfFED  VIA  PHANTOM  (FIN  67) 


COMPLETE  TESTING  MOT  ONLY  Of  AH  MEMOfTY  CELLS  BUT  ALSO 
OF  AU  SUPPORT  tRCUW  AMD  OPTIONS 


SPECIAL 


introductory 

PRICE 

ASSEMBLED /TESTED 


(714)  992-5540 
2555  E.  CHAPMAN  AVE. 
SUITE  604 

\JUILERT0N,  CA  92631 


45Qn3  250  na 

$14915  $18915 

CALIFORNIA  RESIDENTS  ADD  G%  TAX 
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Tandy  Enters 
Small  Business  Market 
in  Big  Way 

Introducing  the  Tandy  10 

A little  over  a year  ago  when  Radio  Shack  Introduced 
the  TRS  80  to  the  personal  computing  market,  users 
were  enamoured  with  the  little  machine.  Now  Tandy 
Computers,  a division  of  Tandy  Corporation,  is  ready  to 
do  it  again  with  the  introduction  of  a low  cost  complete 
business  system. 


Dubbed  the  Tandy  10,  the  system  is  human  engineered 
to  make  operation  as  easy  as  possible. 

Priced  under  $10,000  the  system  comes  complete  with  a 
workstation  that  houses  diskette  drives  and  a video  dis- 
play unit.  A matrix  printer  that  operates  at  60  characters 
per  second  is  also  included  as  part  of  the  total  system. 

Although  designed  to  be  a stand  alone  business  sys- 
tem. options  can  be  purchased  that  make  it  an  intelli- 
gent terminal  for  use  with  larger  data  computers. 

The  dual  diskettes  can  hold  up  to  256,000  characters, 
which  makes  it  possible  to  have  immediate  access  to 
over  Vi  million  characters  of  information. 

To  complete  the  system  Tandy  has  provided  extended 
BASIC,  and  provides,  as  an  option,  FORTRAN  IV  and 
Assembly  level  programming  languages. 

The  system  is  really  not  just  a business  tool  but  a 
complete  computer  system.  Users  will  find  it  easy  to 
develop  the  necessary  applications  programs  and 
routines  required  to  do  the  necessary  business  tasks. 

At  this  writing  no  information  was  available  regarding 
canned  applications.  However,  it  is  more  than  likely  they 
will  be  made  available  to  enhance  the  viability  of  the 
machine. 

These  applications  will  probably  include  the  general 
business  routines  such  as  inventory  control  and  general 
ledger  packages.  The  system  is  flexible  enough  to 
utilize  existing  packages  that  can  be  purchased  from 
software  vendors  or  found  within  the  pages  of  INTER- 
FACE AGE. 

More  information  on  this  system  can  be  obtained  by 
writing  directly  to  Tandy  Computers,  Department  R22, 
P.O.  Box  2932,  Fort  Worth,  TX  76101,  or  calling  (800) 
433-1 679.  □ 
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ARTEC  CRAFTSMANSHIP  HAS  CREATED 


Please  send  me:  (include  quantity) 


Shielded 

Motherboard 


Full  WW11 
Card 


□ I've  enclosed  a money  order  for  S 

□ Mastercharge  D Visa 


(number) 


State 


Zip 


Half  WW11 
Card 


(exp.  date) 


Name 
Address 
City 

CaHf.  Res.  add  6%  sales  rax.  Enel.  S3  handling.  jo%  discount  for  students  and 
computer  club  members.  {Please  enclose  name  of  club  or  school ) 


The  First 
Ihily  Silent 
Motherboard 


[B)  Trademark  q(  Digital  Equipment  Corporation 

Order  today! 

Put  an  Artec  board  to  work  for  you.  Use  your 
Mastercharge  or  Visa.  Or  just  send  along  a 
money  order.  We  can  accept  only  U.S.  currency. 
Please  include  $3  handling  on  all  orders.  Califor- 
nia residents  add  6%  sales  tax. 


NEW!  DEC*  and  Heath  Compatible  LSI 
Boards 

The  new  Artec  WW1 1 lets  you  adapt  or  add 
onto  your  DEC  LSI-11  or  Heathkit  LSI  mini- 
computer. Can  accom- 
modate 14  and  16  pin 
DIPs  plus  all  necessary 
passive  components. 

FULL  CARD  $75 

(10  45"  r.  8 4") 

HALF  CARD  $35 

(5.225''  * 8 4") 


/4RTGC  GLGCTRONO,  IMC. 

Artec  Electronics,  Inc.  *605  Old  County  Rd.'San  Carlos,  CA  94070 
(415)  592-2740 


Noise  in  your  bus  lines  means  errors 
in  your  programs.  The  Artec  shielded 
Motherboard  totally  eliminates  noise. 

At  4MHz,  the  Artec  shielded 
Motherboard  is  free  from  spurious 
noise.  No  ringing  in  your  bus  lines. 

No  errors  in  your  programs. 

This  Motherboard  offers  you 
engineering  and  craftsmanship 
never  before  available  in  the  small 
computer  field.  Outstanding  as 
either  a replacement  for  your 
present  Motherboard  or  as  the 
heart  of  a new  system.  Con- 
sider these  features: 

■ Vath  inch  thick— more  than  twice  as  thick 
as  most  Motherboards. 

■ Totally  shielded — all  holes  plated 
through;  full  bus  terminations. 

■ Fits  easily  into  any  stan- 
dard chassis. 

■ Masted te  edge 
connectors — the 
finest  quality  con- 
nectors available. 

■ Ref  lowed  so  I d er  circu  it  r y. 

■ No  soldering  required. 

■ Designed  for  the  S-100  bus. 

The  Motherboard  price  is:  $150<kit) 

$190  (ASSEMBLED) 


Five  years  of  experience  in  every  card 

For  five  years,  Artec  has  worked  hard  to  de- 
velop a complete  line  of  custom,  prototype  and 
off-the-shelf  printed  circuit  boards.  And  in  five 
years  of  tough  industrial  use,  Artec  boards  have 
proven  themselves  among  the  most  reliable 
boards  available  anywhere. 
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* no  — 30  cps,  132  CHARACTERS 
■ Upper  — - Lower  Case 

* RS232C  Compatible  20m a option 
•9x6  Dof  Mafnx 

* Heigh#  5V*  \ Width  18’\  Depth  2J,A<i/ 

Weight  30  lb. 

Safes  — Service  — Renfa/s 


New  — Used 

Terminal  Systems  Inc. 

til  I El.  NORTH 


2 13-769-6772  415-  573-7723 

For  All  your  Mini  Computer  and  Tele-Communicotion  Needs 


ToP free  ourur*  of  Cti'famU  SOB  *?J344fi 
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BEAT  THE  PRICE  INCREASE 
ON  I MSA  I VDP-80s! 


We  purchased  a few  VDP~80's  before  the  recent  price  increase  and 
are  passing  the  savings  on  to  you!  Although  the  VDP-80  lists  at 
$6,995,  we  are  offering  the  system  for  immediate  delivery  at 
$5,995  including  the  disk  operating  system  — below  the  old  list 
price.  This  is  the  ideal  system  for  small  business  applications: 
Fully  Integrated  in  a single  cabinet;  High  speed  8005  processor; 
12  inch  CRT  with  80x24  character  display;  Dual  PerSci  diskette 
system  with  software  selected  single/double  density  yielding  up 
to  1 Mbyte  storage;  Microprocessor  driven  keyboard  with  N-key 
rollover,  12  key  numeric  pad,  and  12  key  cursor  control  pad; 
32K  RAM;  2K  ROM;  Printer/ modem  port:  Disk  operating  system 
included:  FORTRAN  and  Commercial  BASIC  available, 

Discounts  on  ail  IMSAI  equipment! 

Madison  Business  Systems 
9 Oxwood  Circle 
Madison,  Wl  53717 
(608)  831-6203 
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By  Rich  Kuzmack 

President,  Chesapeake  Microcomputer  Club,  Inc, 

Like  so  many 
computer  clubs 
across  the  country, 
the  Chesapeake 
Microcomputer  Club 
(CMC)  is  a by-prod- 
uct of  a visit  by  the 
MITS  Mobile  Com- 
puter Caravan,  MITS 
came  to  the  Wash- 
ington, D.C.  area  in 
November,  1975,  to 
present  their  Altair 
Short  Course,  and 
many  who  attended 
indicated  an  inter- 
est in  forming  a 
computer  dub  by  signing  a mailing  list  that  was  circu- 
lated. A few  weeks  later  John  Gilchrist  engaged  a meet- 
ing room  at  an  area  motel  and  sent  out  notices  for  the 
first  meeting  of  the  new  club.  The  notices  must  have 
been  copied,  posted,  and  passed  around  because  over  a 
hundred  people  came,  many  from  quite  faraway.  In  addi- 
tion to  an  interesting  program  with  several  speakers, 
that  first  meeting  included  a business  meeting.  The  con- 
census of  the  business  meeting  was  that  a committee 
be  formed  to  arrange  things  so  that  there  wouldn’t  be 
any  more  business  meetings. 

The  committee  met  a week  later  at  the  home  of  Bob 
Kuhns,  who  chaired  the  meeting.  With  Hal  Movick,  pa- 
tent attorney  and  legal  guardian  of  a Mark-8  microcom- 
puter, volunteering  to  serve  as  legal  counsel,  the  deci- 
sion was  made  to  incorporate.  The  committee  chose 
five  incorporators  to  draft  articles  of  incorporation  and 
by-laws,  and  who  would  then  invite  everyone  to  join 
"their  club’1  at  the  next  meeting.  Those  who  joined 
would  get  to  vote  for  directors  who  would  select  the  of- 
ficers from  among  themselves  and  who  would  see  to  the 
business  running  of  the  club.  The  committee  completed 
its  work  by  designating  a Program  Coordinator  and  a 
Newsletter  Editor,  and  by  selecting  a place  to  hold  club 
meetings. 

Three  of  the  five  incorporators  showed  up  at  the  ap- 
pointed time  and  place  and,  with  the  guidance  of  our 
legal  counsel,  word-smithed  the  required  documents  in- 
to shape.  An  important  concept  was  added  as  the  by- 
laws were  put  together.  Recognizing  that  many  poten- 
tial members  would  find  the  trip  to  a central  meeting 
place  difficult,  and  wanting  to  provide  a way  for  par- 
ticipation to  be  more  convenient,  the  incorporators  in- 
eluded  a provision  in  the  by-laws  for  chapters.  A chapter 
was  to  be  a small-to-medium  group  of  club  members  in  a 
local  geographic  area  which  would  supplement  general 
membership  meetings  with  meetings  locally.  Those  who 
couldn't  get  to  the  general  meetings  would  still  he  able 
to  get  involved  with  other  computer  enthusiasts  to  ex- 
change ideas,  information  and  experiences. 

HOW  IT’S  ALL  WORKED  OUT 

The  corporate  structure  initially  adopted  has  gener- 
ally worked  pretty  well  at  relieving  members  of  the  rou- 
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The  PerSci  generation  of 
Diskette  Mass  Storage  Systems 
Smarter,  Faster,  Smaller. 


A new  generation  of  advances  in  diskette 
drive  technology  comes  together  in  PerSci  Mass 
Storage  Systems,  the  first  diskette  subsystems 
to  provide  large  storage  capacity,  intelligence 
and  high  speed  in  as  little  as  4)4"  of  space. 

Two  Times  The  Capacity... 

New  PerSci  developments  in  large  disk  voice 
coil  technology  reduced  to 
floppy  disk  applications 
make  possible  data 
densities  as  high  as 
)4  Mbyte  per 
diskette  side  — up 
to  2 Mbytes  in  a two 
drive  system.  When 
IBM  data  format  com- 
patibility is  required, 

PerSci  Systems 
will  store  )4  Mbyte 
per  drive. 

Microprocessor 

Intelligence  i«* 

PerSci’s  highly  intelli- 
gent microprocessor 
based  controllers,  either 
single  or  double  density 
versions,  include  the 
PerSci  File  Management 
Firmware.  Under  controller 
direction,  the  PerSci  Mass 
Storage  Systems  are  capable 
of  performing  many  functions 
normally  requiring  CPU  time 
and  memory,  including  format- 
ting, editing,  reinitializing,  auto- 
matic file  and  full  diskette  copy. 


7 Times  The  Speed... 

The  unique  voice  coil  positioning  system  of 
PerSci  diskette  drives  allows  PerSci  systems  to 
access  data  as  much  as  7 times  faster  than  com- 
petitive systems.  A random  average  seek  is 
only  33  ms,  as  fast  as  many  large  disk  systems. 

In  Half  The  Space. 

PerSci  Systems,  one  or  two 
drive  models,  can  be  configured 
for  mounting  in  a 19"  rack  or 
for  table  top  operation.  When 
maximum  capacity  in  mini- 
mum space  is  called  for,  PerSci 
offers  the  “Slimline”  system, 
only  4)4"  wide.  A single  or 
double  density  controller  can 
be  mounted  in  the  standard 
system  chassis  or  in  the  host. 

Interfaces  to  major  micro- 
computers are  available  and 
an  RS232  serial  interface  is 
optional. 

Get  all  the  most  recent 
engineering  advances 
in  one  smarter,  faster, 
smaller  system  at  com- 
petitive prices  from 
PerSci,  Inc.,  12210 
Nebraska  Avenue, 
W.  Los  Angeles,  Calif. 
90025.  (213)  820-3764. 


PerSci 


Peripherals  a 
Generation  Ahead. 
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BUSINESS  SOFTWARE  FOR  MICROCOMPUTERS 

IS  HERE — AT  LAST 


Osborne  & Associates  is  publishing  its  business  systems  in  book  form.  These 
systems  represent  five  years  of  development  and  testing  by  O&A  programmers, 
and  the  books  include  another  year’s  worth  of  extensive  and  detailed  documenta- 
tion. 

What  systems  are  we  selling? 


BASIC  Business  Program  Conversions 

Alpha- Micro  system: 

Scoil  Brim,  President 

COMPUTER  SYSTEMS  FOR  BUSINESS.  INC. 
3.W0  Sirius  Avenue 
Las  Vegas,  NV  89102 


1.  PAYROLL  WITH  COST  ACCOUNTING —available  now,  on  display  at 
your  local  computer  store. 

2.  ACCOUNTS  PAYABLE  AND  ACCOUNTS  RECEIVABLE— should  be 
published  by  July  30. 

3.  GENERAL  LEDGER  — will  follow  A/P  AND  A/R,  probably  published  in 
September. 

Each  book  sells  for  $15,  and  includes  source  listings  in  Wang  BASIC,  program 
and  system  documentation,  and  user’s  manual.  Each  is  a complete  package  by  it- 
self, or  all  three  may  be  implemented  together  to  form  a complete  system  with 
interdependent  files. 

And  if  Wang  BASIC  won't  work,  or  you’re  not  into  programming,  or  you’d  rather 
not  key  in  thousands  of  words  of  source  code*,  take  a look  at  the  list  of  consul- 
tants who  have  adopted  O&A  programs,  converted  them  to  run  on  many  popular 
systems,  and  are  waiting  to  hear  from  you. 

*Wang  listings  available  from  Osborne  & Associates  on  cassette  or  hard  disk.  Contact  O&A  Ibr  infor- 
mation. 

GOOD  NEWS  FOR  CONSULTANTS,  COMPUTER  STORES  AND  SYSTEMS 

HOUSES 

Osborne  & Associates  is  converting  its  business  systems  from  Wang  BASIC  — as  it  was  originally 
published  — to  CP/M  C- BASIC,  which  runs  on  most  floppy  disk-based  microcomputer  systems.  The 
disks  for  each  hook  sell  for  $250.  Once  you  buy  the  floppy  disk  you  can  copy  it,  resell  it,  change  it  or 
use  it.  We  place  no  restriction  on  the  magnetic  surface:  we  copyright  only  the  printed  word  in  our 
books. 

We  will  only  sell  the  CP/M  magnetic  surface  to  consultants,  computer  stores  and  systems  houses. 
Osborne  & Associates  prefers  to  write  and  sell  books,  not  customize  the  programs  or  answer  the  end 
user's  questions.  PAYROLL  should  be  available  on  CP/M  In  July  — call  us  for  exact  availability  and 
more  policy  Information. 

If  you  are  an  end  user,  write  or  call  us.  We  will  put  you  irt  touch  with  vour  closest  dealer. 


Digital  Group  system: 

John  Musgfove 

MUSGROVE  ENGINEERING 
9547  Ktndlelrcc  Drive 
Houston,  TX  77040 

Mils  4,1  BASIC: 

William  K Haines 

ANACOM  GENERAL  CORPORATION 
1160  Eusi  Ash  Avenue 
Either  ion,  CA  92631 

Microsoft  disk  BASIC: 

Don  Kindred 
GNAT  COMPUTERS 
7895  Convoy  Street 
Sun  Dicvn,  CA  92111 

Wan ^ BASIC  nn  floppy  disk: 

RtiTntrd  M Armour 

ATLANTIC  COMPUTING  AND  CONSULTING, 
INC. 

1 1 04  Sparrow  Road 
Chesapeake,  va  25325 

Vector  Graphic,  Polymorphic, 

Southwest,  Cromcmco  and 
Noval  systems: 

E.  Allen  Whedon,  President 
COM  PUT  ALL  CORPORATION 
27411-K  South  Harbor  Rlvd 
Santa  Anu,  CA  92704 

C- BASIC  with  CP/M  disk,  and 
Wang  BASIC  on  cassette  or 
hard  disk: 

Mary  Borchers 

OSBO  RNE  & A 5SOC I AT  ES,  I NC 
P.O,  Box  2036 
Berkeley,  CA  9470] 


eA 


OSBORNE  & ASSOCIATES,  INC, 


These  prices  effective  July  1,  1878, 

PRICE 

QTY 

AMT 

6001  Volume  0 — The  Begin  ners  Book 

$ 7.95 

2001  Volume  1 — Basic  Concepts 

$ 8.50 

3001 A Volume  II  — Some  Real  Products 

$15,00 

4001  8080  Programming  for  Logic  Design 

$ 8.50 

5001  6800  Programming  for  Logic  Design 

$ 8.50 

7001  Z80  Programming  for  Logic  Design 

$ 8,50 

31003  8030A/8085  Assembly  Language  Programming 

$ 8.50 

32003  6800  Assembly  Language  Programming 

$ 8,50 

21002  Some  Common  BASIC  Programs 

$ 8.50 

22002  Payroll  With  Cost  Accounting 

$15.00 

- 6Va%.  SF  Bay  Area  residents  only  TOTAL 

- 6%.  California  residents  outside  SF  Bay  Area  Sales  Ta* 

„ , fCalif.  residents  only] 

‘Payment  by  check  or  money  order 

must  be  enclosed  for  orders  of  Shipping  Charges 

1 0 books  or  less.  TOTAL  AMOUNT  ENCLOSED 

P.O,  Box  2036  DEPT.  C20  Berkeley,  California  94702  {415)548-2805  TWX  910-366-7277 

9:QO  a m,  - 5:00  p.m.  Pacific  Time 


STATE 


ZIP 


PHONE 


SHIPPING  CHARGES:  Shipping  for  large  orders  to  be  arranged. 

□ All  foreign  orders.  £3.00  per  book,  for  air  shipment 

□ 4th  class  $0,35  per  book  {allow  3-4  weeks  within  USA,  not  applicable 

to  discounted  orders) 

□ $0.75  per  book.  UPS  fallow  10  days)  in  the  U,S, 

□ $1.50  per  book,  special  rush  shipment  by  air  in  the  U.S. 

Please  send  information  on: 

□ Becoming  an  O&A  dealer 

□ School  discounts 

□ List  of  foreign  distributors 

* These  books  are  scheduled  to  be  published  during  1978 
Please  notify  me  when  they  are  available: 

□ 23002  Accounts  Payable  and  Accounts  Receivable 

□ 24002  General  Ledger 
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tine  chores  associated  with  running  the  club,  although 
member  inputs  are  welcomed  andT  on  an  informal  basis, 
actively  sought.  Essentially  by  default,  the  club  is  not  a 
democracy;  the  club  leadership,  its  officers  and  direc- 
tors, make  both  housekeeping  and  major  policy  deci- 
sions, subject  only  to  re-election  on  staggered  two-year 
terms  and  a standard  set  of  recall  provisions  in  the  by- 
laws. I have  personally  found  the  CMC  membership  will- 
ing to  accept  considered,  positive  leadership,  and  on 
that  basis  would  suggest  that  the  officers  of  other  clubs 
lead  rather  than  passively  mirror  a membership  that  may 
be  starved  for  direction.  Presenting  a considered  opin- 
ion on  an  issue  will  generally  crystalize  discussion  pro 
and  conT  whereas  just  presenting  the  issue  Is  likely  to 
result  in  twice  as  many  opinions  as  members.  Respons- 
ible club  leadership  should  help  to  focus  things  rather 
than  encourage  confusion. 

The  chapter  concept  has,  on  the  whole,  been  quite 
successful.  Several  chapters  were  formed  almost  before 
the  idea  was  announced,  and  the  concept  was  expanded 
to  include  affiliates  as  well  as  chapters.  The  distinction 
is  that  an  affiliate  maintains  a more  independent  identi- 
ty, useful  in  situations  of  dual-affiliation  and  desirable 
for  separate  identity.  Each  chapter  and  affiliate  has 
evolved  somewhat  differently.  A couple  have  faded  into 
extinction  while  new  ones  have  formed  in  other  areas. 
Our  Richmond,  Virginia,  chapter  grew  into  an  indepen- 
dent computer  club  in  its  own  right,  while  the  Frederick, 
Maryland,  chapter  consists  of  a group  of  hams  who  meet 
to  discuss  their  computer  hobby  on  the  air  in  a radio  net. 

Some  people  only  come  to  the  genera!  membership 
meetings  or  to  a chapter's  meetings,  although  there  are 
many  who  participate  in  several.  Quite  a few  join  a chap- 
ter or  affiliate  and  not  the  CMC.  Since  the  purpose  of  the 
club  is  to  bring  people  with  computers  together,  this 
has  not  been  particularly  troublesome,  but  it  does  con- 
found attempts  to  quantify  the  number  of  people  partici- 
pating in  the  overall  club  structure. 

Meeting  formats  and  program  content  vary  consider- 
ably, but  usually  include  a generous  random  access 
period.  General  membership  meetings  usually  have  a 
formal  speaker  from  outside  the  club,  whereas  one  of 
the  more  successful  chapters  has  one  member  at  each 
meeting  discuss  and/or  demonstrate  a hardware  or  soft- 
ware project  he's  either  just  completed  or  is  just  getting 
into.  Other  chapters  simply  hold  group  discussions  on 
some  pre-announced  topic.  One  sometimes  gets  the 
feeling  that  a key  attraction  of  the  meetings  is  simply 
the  opportunity  they  provide  to  get  together  to  socialize 
with  others  immersed  in  the  joys  and  agonies  of  per- 
sonal computing. 

RELATED  ACTIVITIES 

The  CMC  has  not  considered  it  wise  to  sponsor  a 
large  personal  computing  show  on  its  own.  but  has  in- 
stead participated  in  or  helped  to  organize  personal 
computing  activities  at  conferences  and  shows  spon- 
sored by  other  organizations. 

In  looking  ahead,  several  of  us  in  CMC  are  focusing 
our  efforts  toward  next  June  in  New  York  City,  for  I have 
accepted  the  task  of  chairing  the  NGG  79  Personal  Com- 
puting Festival.  Several  members  of  the  club  have 
already  volunteered  to  help  out,  but  a solid,  quality  pro- 
gram depends  on  the  participation  of  the  people  doing 
interesting  things  in  personal  computing.  Now  is  the 
time  for  clubs  and  individuals  that  have  done,  or  are  do- 
ing, a neat  application  or  project  to  begin  thinking  about 
showing  it  off  to  the  rest  of  us  by  participating  in  the 
Festival  next  June.  Most  computer  clubs  have  informa- 
tion exchange  as  one  of  their  major  functions,  and  the 
Festival  is  an  opportunity  to  do  it  on  a national  scale. □ 


Boards  DO  Something 

CL2400 

Real  Time  Clock 

$98— Kit  $135— Assembled 

If  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that.  too.  at  any 
of  6 rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 

PC3200 

* # ) g * Power  Control  System 

* ■ * ' * 

• PC3232  $299— Kit  S360-Assm. 

1 PC3216  $189— Kit  $240— Assm. 

t PC3202  $39.50 — Kit  S52— Assm. 

If  your  system  needs  an/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 

ranarla  p.o.  box  51 6 

systems,  irtc-  La  Canada,  CA  91011 

(formerly  comptek)  (213)  790-7957 
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Bugworks  b 
Breadboards. 

E&L’s  Complete 
Bugworks  Catalog; 

Products,  instru- 
ments and  educa- 
tional materials 
(like  our  famous 
Bugbook®  volumes) 
that  teach  you  cir- 
cuit design  and 
microcomputer  operation. 

Save  time  designing  your  own  cir- 
cuits with  E&L's  SK  series  bread- 
boarding  sockets  and  the  Breadbox 
IV.  For  both  digital  and  analog  de- 
signs, Breadbox  IV,  like  ail  our 
soiderless  breadboards,  enables 
instant  circuit  construction  It's  the 
best  priced  instrument  In  the  field. 

From  simple 
solderless  bread- 
boards to  com- 
plete design  sys- 
tems, master  the 
great  new  world  of 
electronics. 

Send  for  your  Com- 
plete Bugworks. 

It's  free. 


EAL  INSTRUMENTS,  INC- 

61  Firit  SU44t.  Demy.  Conn.  06418 
7358774  Telex  No.  96  3536 
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Heart  disease  is  the  number  one  killer  in  the  United 
States,  and  one  form,  the  acute  myocardial  infarct,  or 
"coronary,”  is  the  most  frequent  cause  of  sudden  unex- 
pected death.  The  facts  are  that  by  the  age  of  70  at  least 
one  out  of  every  five  readers  of  this  magazine  will  be 
dead  of  a heart  attack.  Such  loss  of  life  is  not  "preor- 
dained” but  is  a consequence  of  the  way  we  five.  Many 
population  groups  in  the  so-called  “Third  World”  do  not 
have  anywhere  near  the  death  rate  from  coronary  heart 
disease  that  the  affluent  Western  civilizations  can  look 
forward  to. 

In  recent  years,  we  have  been  accustomed  to  reading 
that  eggs,  butter,  smoking,  and  ail  sorts  of  other  things 
are  bad  for  our  hearts.  Sometimes  we  are  even  given  some 
sort  of  vague  figures  about  how  bad  these  things  are  for 
us.  This  program  will  calculate  your  risk  of  a heart  at- 
tack, but  far  more  importantly,  it  will  show  the  improve- 
ment that  can  be  achieved  by  reducing  the  factors  over 
which  you  have  some  control. 

BACKGROUND 

For  twenty-eight  years  the  Heart  and  Lung  Institute  of 
the  National  Institutes  of  Health,  U.S.  Public  Health  Ser- 
vice, has  been  closely  studying  the  population  of  Fram- 
ingham, Massachusetts,  in  an  effort  to  determine  the  in- 
cidence and  factors  that  influence  heart  and  vascular 
diseases  of  all  types.  From  a massive  program  of  multi- 
variate regression  analysis,  seven  factors  have  been  iso- 
lated as  clearly  influencing  the  probability  of  heart 
disease.  Numerous  studies  by  other  research  groups  in 
various  parts  of  the  country  have  substantiated  the 
validity  of  this  data  applied  to  the  general  population  of 
the  U.S.  as  a whole. 

An  eighteen-year  follow-up  of  the  Framingham  popu- 
lation was  published  by  the  U.S.  Government  Printing 
Office  in  1974.  Dr.  Kammel  of  the  Framingham  Project 
and  D,  McGee  of  the  Biometrics  Research  Branch,  kind- 
ly provided  copies  of  the  statistical  data  and  the  latter 
eradicated  a notable  bug  that  crept  into  the  program  one 
night.  Neither  these  researchers  nor  the  National  Insti- 


tutes of  Health  is  in  any  way  responsible  for  the  use  to 
which  the  author  has  put  this  data. 

The  statistical  base  is  only  valid  for  the  ages  of  35-65 
(45-65  for  women)  and  the  accuracy  of  the  program  out- 
side these  ages  has  not  been  determined.  It  will  be 
noted  that  the  author  has  “fudged55  a bit  on  the  lower 
age  limits.  The  data,  furthermore,  applies  only  to  those 
free  of  known  heart  disease  at  the  time  the  program  is 
run.  A previous  heart  attack,  for  example,  would  make 
the  program  completely  invalid.  The  data  of  HDL  is  fur- 
ther qualified  below. 

THE  PROGRAM 

The  program  is  written  in  MITS  4 0 Disk  BASIC  and  is 
largely  self-explanatory.  Formating  and  console-switch- 
ing program  lines  for  the  production  of  a professional 
report  have  largely  been  eliminated  in  the  interest  of 
brevity  Double  precision  arithmetic  is  declared  in  Line 
380  and  is  redundant  since  the  "#"  appendage  and  the 
D-exponent  also  signify  double  precision  arithmetic  in 
the  MITS  format;  they  are  retained  only  for  clarity.  The 
program  takes  only  about  two  seconds  to  compute 
probability  in  this  format  and  does  not  constitute  a sig- 
nificant time  delay.  For  clarity,  the  actual  published  NIH 
regression  coefficients  are  shown  in  a Remark  state- 
ment as  well  as  the  alternates  for  all  heart  and 
vascular  diseases  beginning  in  Line  760. 

The  only  other  problems  that  may  occur  in  translating 
this  program  into  other  versions  of  BASIC  are  as  follows: 

In  Line  1010  EXP(X)  returns  e to  the  power  X,  The  for- 
mula for  probability  is: 


1 + eiSum 

where  sum  is  the  total  of  alt  the  coefficients  times  their 
multipliers  plus  the  intercept. 

Lines  1380  and  1400  have  a PRINT  USING  statement 
to  avoid  printing  out  the  fourteen-place  double  precision 
number.  If  your  BASIC  does  not  have  this,  an  appropri- 
ate rounding  procedure  must  be  used.  Finally,  multi- 
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letter  variables  have  been  used  for  clarity  and  you  may, 
need  to  change  these  to  single  letters.  The  inputs  have 
been  assigned  single  letters  so  they  can  be  recalled  for 
the  printout  in  theiroriginalform. 

THE  RISK  FACTORS 

Age  is  the  single  most  important  factor,  since  it  is  a 
high  multiplier.  Unfortunately,  it  — along  with  sex  — is 
one  that  is  not  under  our  control.  A2  is  used  as  a correc- 
tion factor  for  the  non-linearity  of  age  with  risk,  which  is 
actually  a quadratic  term  in  the  original  equations. 

Cholesterol  is  the  value  of  your  blood  cholesterol  in 
mg/100  ml,  and  can  easily  be  obtained  from  your  doctor 
if  you  don’t  already  know  it.  The  factor  is  correct  for 
most  modern  automated  and  semi-automated  laboratory 
methods,  but  your  result  may  have  to  be  lowered  five  to 
ten  percent  if  an  older,  manual  method  was  used.  Ask 
your  doctor  to  find  out  the  comparison  of  his  labora- 
tory's value  with  the  "ABELL-KENDAL”  reference  pro- 
cedure if  there  is  some  doubt.  Like  age,  cholesterol  is  a 
non-linear  function  and  CXA  is  the  correction  factor 
for  a cross-product  term  in  the  original  equations. 

BP  is  the  resting  systolic  blood  pressure.  This  is  the 
higher  of  the  two  numbers  you  are  usually  given  as 
“something  over  something,”  and  is  the  peak  pressure 
during  the  heart's  contraction.  (The  other  number  is  the 
diastolic  pressure  when  the  heart  is  relaxed.) 

ECG  refers  primarily  to  evidence  of  left  heart  (the  side 
that  does  most  of  the  work)  enlargement  as  shown  on 
your  electrocardiogram.  Any  other  abnormalities  in  the 
ECG  would  also  qualify,  as  would  any  other  evidence  of 
enlargement,  such  as  an  X-ray,  Heart  enlargement  is  an 
important  indication  that  your  heart  may  be  working  too 
hard  pushing  the  blood  around  your  body  (a  bigger  pump 
for  a bigger  job)  and  as  such  Is  an  important  indicator  of 
risk.  It  is,  however,  often  a reversible  change.  This  factor 
would  not  apply  in  the  case  of  the  physiological  enlarge- 
ment of  a long  distance  runner  or  those  who  live  on 
Mount  Everest,  but  those  fellows  don’t  need  to  run  this 
program! 

C/G  refers  to  the  history  of  smoking  regularly  within 


the  past  year.  It  is  a one-time  additive  factor  (0  or  1)  to 
the  risk  rather  than  a multiplier.  Note  that  the  data  is  not 
available  for  increased  risk  based  on  how  long  or  how 
much  you  smoke,  just  whether  you  do  or  don’t.  Strangely, 
the  data  on  smoking  in  women  gave  a negative  correla- 
tion, suggesting  that  they  are  better  off  (though  only 
slightly)  for  it.  This  is  believed  to  be  an  artifact  of  the 
population  (it  is  not  negative,  for  example,  in  the  overall 
heart -vascular  risk),  but  has  been  retained  as  given. 

GLU  refers  to  glucose  intolerance  as  manifested  by  a 
“high  blood  sugar,”  sugar  in  the  urine,  or  a known  diag- 
nosis of  diabetes.  Like  smoking  and  ECG,  it  is  a one- 
time additive  factor  rather  than  a multiplier.  It  is  not 
known  if  correction  of  diabetes  reduces  the  risk, 

GLU  and  EGG  are  probably  the  factors  which  the 
reader  may  have  the  most  difficulty  in  determining, 
though  this  information  should  be  readily  available  from 
your  doctor.  If  you  do  not  know  these,  and  set  them  to 
zero,  the  probability  will  be  low  (if  you  really  did  have 
them)  by  somewhere  between  three  and  ten  percent  for 
each  factor,  and  you  may  want  to  run  the  program  with 
various  possibilities. 

IN  is  in  the  X-intercept  for  the  statistical  data,  the 
point  at  which  all  risk  factors  in  the  probability  equation 
would  be  zero. 

HDL , or  High  Density  Lipoprotein,  has  been  very 
much  in  the  news  recently  as  “the  fat  that’s  good  for 
you.”  This  protein  and  its  associated  cholesterol  seem 
to  protect  the  heart  and  indeed,  very  high  levels  (over  85) 
are  associated  with  longevity,  often  occurring  in  fami- 
lies of  people  who  customarily  live  to  90  or  100  without 
evidence  of  heart  disease. 

HDL  was  not  part  of  the  original  Framingham  criteria, 
but  was  from  later  studies  on  an  older  population  and 
was  based  on  an  eight-year  projection  rather  than  a six- 
year  one.  For  these  reasons,  it  is  not  part  of  the  "of- 
ficial” U.S.  Government  criteria.  The  figures  appear, 
however,  quite  reliable.  Unlike  the  other  factors,  it  is  a 
multiplier  of  the  previously  determined  risk  above,  A 
value  of  45  (55  in  women)  means  that  your  overall  risk  is 
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An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 


* 
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On-board  17Q2A  PROM  programmer 

256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 
only memory  (seven  17Q2A  EPROMs) 

Supplied  with  one  1702A,  pre-programmed  with 
stand-alone  programming  software  — no  sense 
switches  are  used 

Supplied  with  programming  power  supply 

PRAMMER's  own  on-board  clock  makes  it  compatible 
with  almost  any  Altair-bussed  system* 

AN  read  and  write  sequences  are  generated  via  an 
on-board  microprogrammed  state  machine,  thus 
eliminating  all  one-shots. 

Complete  1 702A  programming  in  18  seconds 

Includes  complete  listings  for  PRAMS Y$r  an  eleven- 
function  development  system. 

ASSEMBLED  & TESTED: $259 

Kit  {limited  availability): S219 

Immediate  {off-the-shelf}  delivery 
California  residents  please  add  sales  tax, 

COD,  Master  Charge,  Bank Americard  and  Visa  accepted* 

XYBEK  • P*0*  Box  4925  • Stanford,  CA  94305 

Telephone:  (408)  296-8188 
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rTHE  INCREDIBLE  LEARNING  MACHINE 

whaetcTI 

1 (Wow!  Hcwd  A 11 T hatSlu  ff get  I n There?) 

« She's  a Conversational  Query  System! 
t She's  an  Indextng/Filmg  System! 
i She's  a 'Data  Base  Manager'  for  your  Microcomputer! 

"One  of  the  first  software  products  of  the 
New  Computer  Age , * , " 

-Ted  Nelson,  author  of 
Computer  Lib/Dream  Machines 


Mall  to : Infer  mat  ion  Un  I i m i tod  (au  thorized  dis  tribu  tor) 
P.G.  Box  55B,  Hebron,  Indiana  46341 


□ Model  NS-3  for  North  Star  BASIC  (requires  24K  RAM),  $75.00 

□ Quantity  discount  schedule  for  dealer* 

D More  inlormatJem  (I'm  running. —disc  BASIC 


computer} 

A CREATION  OF 
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BOX  14694  SAN  FRANCISCO  94114 


unchanged.  Below  this,  the  overall  risk  is  multiplied  up 
to  approximately  three  times,  depending  upon  the  level. 
Values  above  this  decrease  your  risk  progressively,  ft  is 
quite  a new  test,  and  if  you  have  not  had  yours 
measured  yet,  a zero  will  bypass  this  part  of  the  pro- 
gram.  An  exciting  prospect  is  that  it  may  be  controllable 
in  the  near  future*  As  of  yet,  however,  only  alcohol  (and 
fish,  to  a very  slight  degree)  have  been  shown  to  have 
any  significant  effect  in  raising  your  HDL.  Alcohol  does 
indeed  raise  HDL,  but  since  cirrhosis  is  also  a promi- 
nent cause  of  death,  the  reader  is  cautioned  to  wait  until 
further  research  has  clarified  the  prospects  of  control- 
ling HDL  before  going  off  on  a toot. 

COM  is  your  risk  compared  to  the  same  age  group 
(without  regard  to  HDL),  in  which  BP=105,  CHO=185, 
and  CIGt  GLUt  and  EGG  are  all  zero.  This  is  the  part  of 
the  program  that  will  pointedly  show  you  the  decrease 
in  risks  that  can  be  obtained  by  a little  clean  living*  It 
was  programmed  as  a simple  table  based  on  overall 
heart  and  vascular  disease  to  avoid  introducing  seven 
more  variables  and  repeating  the  calculations. 

CONCLUSIONS 

Put  out  the  cigarette,  switch  to  margarine,  exercise  a 
little,  lose  a little  weight,  and  OFF  THE  KLINGONS  for  a 
good  many  years  to  corne  l 
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1C 

20 

30 

40 

SO 

4>0 

70 

SO 

90 

100 

no 

120 

no 

140 

ISO 

140 

170 

1BO 

IPO 

200 

210 

220 

230 

240 

250 

240 

270 

200 

2P0 

300 

310 

320 

330 


HEART!  PFTEDiLlS  THl-i  FRUBABILI  TV  UF  CORONARY  HEART  DJSLASE  WITHIN 

4 YEARS  COMPARED  I U A CONTROL  POPULATION  AND  NAT  Nt  RERUN  TO  SHUU 

A DECREASED  RISK  OBTAINABLE  BY  REDUCING  I HE  ' E DRRLC  TABLE'  VARIABLES 
SMOKING, BLOOD  PRESSURE  ANJP  CHORES  I E KOI  . COMPARISON  IS  )U  A SAnL  AGE 
GROUP  Oil  HOOT  OTHER  RISK  FACTORS  AND  IS  BASER  UN  (HE  DAI  A F RUN  iHt 
'204  YEAR  UNGU1NU  SHUDV  OF  THE  POPULATION  UV  FPAH I NGHAM r HASS . Hi  IHt 
'NAllUNAL  INSTITUTES  Uf  HtAL  IH  rtNU  PI  Jbl,  1 SHED  Dr  THE  U ■ S ■ GOULRNHEN  1 
"PRINTING  OFFICE  IN  19/4  . ABDIMUNAL  LrAIA  ON  1 Ht  HpL  FAL1UK  IS  h RUN 
"FROM  LATER  PURL  I CATIONS  AN|1  CORRESPONDENCE  < IV?  7) 

PRQGRAHED  IN  NITS  4.0  DISC  BASIC  BY! 

' LEO  P.  DIESE-  NUp  FCAF 
' NEU  ENGLAND  CLINICAL  LARON A I DRIES 
1&3  HATH  SlRtfcl 
' Til  ION*  w.H,  <032/4 t 

"LIST  Of  VARIABLES  FDR  RISK  COREL A I I UN  FACTORS! 


AGE  IN  YEARS  r DIRECfLY  COREL A I ED  FUR  35-74  ONL  Y 
A2  A CURKEC I I ON  FACTOR  FOR  THE  NON- LI HEAR 1 TV  OF  AUt 
'CHO  FASTING  BLOOD  CHULtS I ERUL  IN  HG*/100ML. 
bp  Hear  systolic  resting  blood  pressure  in  hh*hg. 

'AUt  1ABLE  OF  fl  INI  HAL  RISK  PRUB  FOR  AGE  GROUP 
' CON  COMPARISON  WITH  THE  MINIMAL  RISK  GkUUP 
'SUH  SUH  OF  THE  INDIVIDUAL  RISK  COEFFICIENTS 

'CIO  SHOKIWO  HISTORY  (NON-SMOKER  IS  ONF  ABSTAINING  1 YEAR t ? 0 UR  I 

'ECG  EVIDENCE  OF  LEFT  HEART  ENLARGEMENT  IN  THE  ECG  SO  OR  11 

GLU  GLUCOSE  INTOLERANCE* 1 t N0Nfc=0 

CXA  CHOLESTEROL  X AUEt  A CORRECTION  FACTOR  FDR  MON-L  INE.ARI  t | 

'IN  THE  REGRESSION  ANALYSIS  INTERCEPT 
HM.  HIGH  DENSITY  LIPOPROTEIN  LEVEL  IN  MG/ 100  ML 
SEX*  H-  OR  *f* 

PRUB  THE  PROBABILITY  OF  CORONARY  DISEASE 
CON  LUMPARISON  UJ1H  THE  MINIMAL  RISK  bRUUF 
SUH  SUH  OF  1 HE  RISK  COEFFICIENTS 
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UA FA  INPUT  MODULE 


370  PRINT! PRINT SPRINT JPRINt 
390  BE F DDL  A -I 
390  INPU1  1 WAHF. 

400  INPUT "SEX  (H  UR  It 

410  INPUT  1 AGE  ( IN  YEARS  I 

420  LINE  INF UT ’BAIL 

430  INPUT1 DOCTOR/UINIL 

440  1 WfTJ  T 1 CULL  S 1 1 NuL 

450  INPUT* BLOOM  PRESSURE 

460  INPUT  ’ABNOKHAI  ECG  t YES=  1 rNtf=OJ 

470  INPUT  "SMOKER  ( YES  = 1 r*m*U  I 

400  INPUT *OLUCOSt  INTOLERANCE  (YESM  rNU  = 
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500 
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= 
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19*4532506 

410 

GOTO  B70 

620 

J 

630 

AGE 

At  ,3749909* 

U.3/6V9UH 

640 

A2 

= 

A* At  -2.325H-03 

0 ■ 0073230 

650 

CHO 

m 

C t. 01 03334# - 

O.OJU3334 

660 

BP 

** 

B* ■ 01320241 J 

U. 0132024 

670 

GIG 

m 

S*- ■ 17795/8#' 

0,1/793/0 

400 

ECG 

n. 

E*. /197459# 

O. /I  9/439 

690 

GLU 

a 

G* , 5402516# J 

0 . 54025 1 6 

700 

CXA 

» 

C*A*  —2 . 28HB“04 ' 

O . 0002/00 

710 

IN 

■■ 

— 19 , 9537134# ' 

19,9337134 
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"George,  we  need  to  know  if  this  device  exists,  and 
what  alternate  sources  are  available.  Get  on  it!" 


• Memory  IC 

• RAM 

• Static 

• 1024x1 


• 450  Nanoseconds 

• NMOS 

• 5 volts 


If  one  of  your  design  engineers  is  spending  hours 
to  solve  the  above  problem,  that's  unfortunate. 


If  you've  got  a whole  department  doing  it,  that's  disastrous. 


With  the  IC  Master  your  people  can  solve 
almost  any  IC  problem  in  30  seconds. 


Your  department  doesn't  have  to  search 
through  stacks  of  catalogs.  Simply  look 
up  the  specs  and  function  you  need. 
Your  engineer  doesn't  need  a part 
number  to  start  with,  either. 


alternate  source  directory  for  pin-for- 
pin,  function-for-function  replacements 
. . . applications  directory.  . . complete 
military  section  . . . complete  part 
numbering  guide  . . . etc.,  etc.  . . . 


All  you  need  is  a problem  to  use 
The  Master. 

Clear  the  room  for  action  with  the 
newly  revised  1978  IC  Master.  Its 

all-under-one-cover  features  include: 
Over  40,000  standard  products  from 
more  than  87  companies  . . . over 
2200  pages  comprising  five  different 
selection  guides  (memory,  micro- 
processor, interface,  linear  and  digital) 
. . . almost  1500  design  data  pages  . . . 


$55.00 


Price  includes  handsome 
bound  reference  volume 
plus  an  updating  every 
90  days  with  the  Spring, 
Summer  and  Fall  issues 
of  IC  UPDATE  magazine 
that  works  hand  in  hand 
with  your  IC  Master . . . 
all  at  no  extra  charge! 
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CIRCLE  INQUIRY  NO.  56 


I ATTN:  Circulation  Manager 
I IC  MASTER 

I United  Technical  Publications 

I 645  Stewart  Avenue 

I Garden  City,  New  York  11530,  USA 

I 

| Please  rush  me copies  of  the  new  1978 

| IC  MASTER. 

| □ Bill  me 
| □ Payment  Enclosed 
| □ Bill  my  company 
I P.O.  * 

J Name 

I Company 

I Address 

| State Zip 

I Signature Date 

I For  California  orders  add  6%  sales  tax.  For  New  York 
| orders  add  8%. 

Also  available  at  better  computer  stores  nationally. 
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THE 

MICROCOMPUTER 
SOFTWARE  STANDARD 


CP/M™  OPERATING  SYSTEM 

• Editor,  Assembler,  Debugger,  and  Utilities 

• For  8080  and  Z-80  Systems 

• Up  to  four  IBM-compatible  floppy  disks 

• Documentation  includes: 

CP/M  Features  and  Facilities 
CP/M  Editor  Manual 
CP/M  Assembler  Manual 
CP/M  Debugger  Manual 
CP/M  Interface  Guide 
CP/M  Alteration  Guide 


1 DIGITAL  RESEARCH 


MAC™  MACRO  ASSEMBLER 

• Compatible  with  new  Intel  Macro  standard 

• Complete  guide  to  Macro  Applications 

SID™  SYMBOLIC  INSTRUCTION 
DEBUGGER 

• Symbolic  memory  reference 

• Built-in  assembler/disassembler 


TEX™  TEXT  FORMATTER 

• Powerful  text  formatting  capabilities 

• Text  prepared  using  CP/M™  Editor 


Please  send  me  the  following: 

□ CP/M™  System  Diskette  and  Documentation  (Set  of  6 
manuals  for  $100, 

□ CP/M™  Documentation  (Set  of  6 manuals)  only  for  $25* 

□ MAC™  Diskette  and  Manual  for  $90, 

□ SID™  Diskette  and  Manual  for  $75. 

O TEX  Diskette  and  Manual  for  $75, 

□ Send  information  on  CP/M  User's  Croup,  high  level 
languages  and  optional  packages. 


DIGITAL  RESEARCH 


NOTE:  Due  to  the  proprietary  nature  of  CP/M™  software,  please 
enclose  your  CP/M  Serial  No.  when  ordering  MAC,  SID,  or  TEX 
without  the  CP/M  diskette.  CP/M™  Serial  No.  

□ BankAmericard  No.  _ Exp.  Date 

□ Master  Charge  No.  Exp.  Date  

□ Check  or  M O.  enclosed, 

California  residents  add  6%  sales  tax. 

Total  amount  of  purchase  $ 

Name  _ 

Address 

City  State  _Zip_ 


Post  Office  Box  579*  Pacific  Grove,  California  93950  *(4Q8)  649-3696 
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SU&S  I I TUI  E THE  FOLLGGlNEi  LUEFF  I C 1 1 N i £ ; 


770  ' 

l AGE 

0*3743307  MALES 

Cl  * .!  6 656  9 j 

780  ' 

1 A2 

- 0,0021165 

- 0,0012655 

790  ' 

1 CHO 

0.0250102 

U. 01 60593 

800  r 

1 BP 

0,0156953 

U,0] 44J65 

BIO  r 

3 CIO 

0.5583013 

0.0395348 

820  ' 

1 ECG 

1 , 05296O6 

0,0/45090 

830  ' 

i GLU 

0.6020336 

0.6HJ1358 

040  * 

l C*A 

- 0.0003619 

’ 0,000215/ 

850  r 

: In 

-19  * 7/09560 

- 16.45984J/ 

360  ' 


870  SUM  * CKPi*fl2  + fttE*CHO  + HEtCIG4EL:GtGLy+lPI 
880  PROD*  f.  l/(l*EXFH-SUH>mO0> 

S90  IF  HDL=0  THEN  920 

900  IF  SEX*=*M*  THEN  PROB->PKUB*<  6*EXPl-.04  *Hl»t  .1  .>  t Lrtl  I O 920 
910  IF  SEX*='F*  TH£NtPRQB-PH(J6iill*EXF^-.04j*HIiLM 
920  * COMPARISON  UIIH  MINIMAL  RISK  UROtjR 


930  IF  5EXt  = 'F*  THEN  I0JO 
940  IF  A>33  AND  A THEN  P-,6 

950  IF  A>36  AND  A =42  1 HEN  P»  M 

940  IF  A>42  AND  A<.  = 4 7 THEN  F = 2 

970  IF  A>47  AND  A<=52  THEN  P=  3,3 

900  IF  A>52  AND  A >57  I HEN  F'-  4,6 

990  IF  M>57  AND  A<=62  THEN  H-  5,9 

1000  IF  A>62  THEM  P<=  6.B 
1010  GOTO  1090 
1020  t 

1030  IF  A>42  AND  A<-47  I HEN  F = ,H 

1040  IF  A>40  AND  A -32  lH£N  pm  l ,5 

1050  IF  A >53  AND  A<*57  I HEN  P«  2,3 

1060  IF  A>3?  AND  A <=62  THEN  P=  3,2 

1070  IF  A>62  THEN  P*  3.9 
1090  COM^ROD/P 

1180  # PKlNfOUl  MPWU 

1190  PRINT  1 PRINT 

1200  PRINT* PATIENT!  * ! Mi  r T AD(  50  ) * DOL I UR/CL  IN  10 1 " ? DK't 

1210  P8 1 N T I PR I NT  * DA  I £ I * F DAT* 

3 220  PR  I NTJ PRINT 

1230  PRINT*  AGE  * -A!  i IF  SEXi=*M*  I HEN  PRINT  MALE'S!  ELSE  PM  INI'  U MALE  * i 
1240  PRINT  TAR  ( 40  J 1 1 F 5=1  THEN  PRINT'**  SMOKER  **  1 ELBE  PR  IN  TNDN5H0M  R * 
1250  PRINT ‘CHOLESTEROL  =‘fC?*MG/100  rtLMlAR(40li 

1260  IF  0=1  THEN  PRlNT*GLUG5E  1M  TGLLRANTLLSt  PRIM  I T4U  ULULOaL  INI  DLL  NANCE  * 

1270  PRINT1  SYSTOLIC  £P  ■ * T P J * HH , HO  * * i TAD  ( 40 ) i 

1200  IF  E = 1 THEN  PRINT ‘ABNORMAL " r ELSE  F R I NT  1 NORMAL  * J 

1290  PRINT ' ECO* 

1300  IF  HDL'O  THEN  PRINT  *MltL  NOI  LVAIJJA f E I » * i GOTO  1320 
1310  PRINT  HDL  = * , HDL  t *M1I/  1 00  ML  * 

1320  PRINT IFRINTI PRINT 

1330  PRINT1  PASEP  ON  THE  ABQUE  DAIfl,  IHL  PRO BAR  [ L I I Y OF  LORONAKT  HEART 
1340  PRINT  * DISEASE  WITHIN  i YEARS  IS  ’1 
1350  PRINT  USING  **#,#* iPRUBr 
1360  PRINT**  OR  *! 

1370  PRINT  USING  1 * # , T f U>H i 
1380  PRINT*  TIMES  THAT  OF  I HE  ■ 

1390  PRINT*  SAME  AGE  bROUl  W1IHULH  HI  HER  KI5K  T AC  l«WT  : PR  1 N I 
OK 


SAMPLE  RUN 


nah£ 

SEX  IM  DR  F i 
AGE  ( IN  YEARS! 

DATE 

DOCT DR/CL  INTO 

CDLESTEROL 

BLOOD  PRESSURE 

ABNORMAL  ECO  (YE5=ItN0=0> 

SMOKER  (TES*1pNU=0I 


9 JOHN  DUE 
7 M 

7 35 
4/28/78 

f ANY  CLINIC  USA 
T 1 85 
7 105 
7 0 
7 0 


GLUCOSE  INTOLERANCE  nf£S*TN0^>,  v ^ 
HDL  7 it 


PfiTlENT:  JOHN  DOE  DDGTUff/CL  IN  1C  J ANY  CLINIC  USA 

OATS  I 4/2G778 


AGE  35  HALE 

CHOLESTEROL  = 1B5  NO/ 100  Ml. 
SYSTOLIC  DP  = 105  HH . HD. 
HDL  NOT  EVALUATED 


NGNSMUKER 

NO  GLUCOSE  INTOLERANCE 
NORMAL  ECO 


BASED  ON  THE  ABOUE  DA  I A r THE  PROS ABILITY  OF  CORONARY  HEAR  I 
DISEASE  WITHIN  6 YEARS  IS  0,6!S  UR  0-9  I 1HES  I HAT  OF  IHt 
SAME  AGE  GROUP  WITHOUT  OTHER  RISK  FACT OKS- 


DK 

RUN 


NAME 

SEX  < H OR  F> 

AGE  UN  YEARS) 

DATE 

DOC TOR/CLINIC 

CDLESTEROL 

BLOOD  PRESSURE 

ABNORMAL  ECO  f TESM  f NO-0  ) 

SMOKER  UES=lrNO  = OT 

GLUCOSE  INTOLERANCE  <7ES=1tNU‘0> 

HDL 


7 FATHER  DUE 
7 M 
7 65 
4/28/78 
» L HE  SAHE 
7 335 
7 195 
7 I 


FATTEN! I FATHER  DDE 

DATE  14/28/78 


AGE  65  HALE 

CHOLESTEROL  * 335  MG/ 100  ML 
SYSTOLIC  BP  - 195  MH , HG. 
HDL  » 45  MG/ 100  flL 


DO C T OR/ CL 1N1L : IHL  S AML 


**  SHORE K ** 
ijj  uttSF.  INIOLEHANI 
ABNORMAL  ECG 


BASED  ON  THE  ABOVE  DATA*  IHL  PROBABILITY  UF  CORONARY  HEART 
DISEASE  WITHIN  6 YEARS  IS  SI. S*  UR  /.6  I IHEG  I HA  I OF  IHL 
SAME  AGE  GROUP  UlIHUuT  OTHER  RISK  FACTORS. 


THE 

ANSWER  BOOKS 


Hume  Computers i 2™  Questions  & Answers; 
Volume  1 : Hardware  by  Rich  Didday 

Haw  to  use  four  microcomputer  pa  The  fullesl,  Mem  for  Thirds 
10  do.  hefp  m reading  I he  Til  era  lure,  help  in,  deciding  what  ways 
io  go.  measy-rp-und§rsiand  language  for  the  beginner 

225  pp.  $7.95 

Home  Computers:  21D  Questions  & Answers; 
Volume  2s  Software  by  Rich  Didday 

This  gyide  leod^  the  ne*  micro  owner  ihrough  the  thorny  pfoblems 
surroL/ixJing  the  ^electioo  and  use  of  soli  wore 

175  pp.  $6.95 

Step  by  Step  Introduction  ta  8080  Micro- 
processor Systems  by  James  Melso  & David  Cohn 

A more  advanced  doc*  *tnch  will  show  you  how  io  put  together 
whot  you  ve  learned  to  tnnld  systems  ar»d  opphcarions  ifwr 
really  e*ploii  ihecapaiultTi-es  of  your  micro 

150  pp.  $7.95 

Beginning  BASIC  by  Poui  Chirlinn 

An  intfoduttioriiTO  BASIC  for  beginners.  wrilTenin  response 
to  ihe  author  s children's  need  for  a really  banc  BASIC 
This  tooDli  will  nmifce  an  e*penr  of  ony  reader. 

225  pp.  $9.95 

Take  a Chance  With  Your  Calculator 

by  Lennart  Rode 

The  progrommoble  cakukuor  tws  arrived.  This  book  offers 

0 lively  guide  to  the  capabHiiies  ol  ihese  cqlcutoiars 
for  hobdyisis.  siudents  and  business  people. 

163  pp.  $8,95 

Robots  on  Yaur  Doorstep  by  Neis 
Wink  less  8,  I ben  Browning 
Founder  of  ihe  Americon  Rohoiics  Society  fWinkless)  and 
robotics  pioneer  (Browning)  have  brought  out  this  exiling  book 
that  examines  robots  in  the  pa  si,  presenl  and  future. 

179pp.  S6.9S 

8080  Machine  Language  Programming  for 

Beginners  by  Ron  San  fore 

This  book  is  not  simply  a description  of  £080  opcodes  and 

1 heir  definition^  but  rather  ii  is  a coarse  which  will  lead  you 
slep  by  slep  inio  the  bosks  of  machine  language  programming. 

104pp.  S6+95 

Home  Computers:  A Beginners  Glossary  and 
Guide  by  Merl  K,  /Vlilller  and  Charles  J.  Sippl 

As  a guick  reference  source  this  hoot  is  intended  to  give  the 
learner  the  compile  background  of  computer  science.  The 
glossary  follows  standard  accepted  by  mosl.  but  not  all  modern 
lexicographers. 

147  pp.  $6.95 

8080  Microcomputer  Experiments  by 

Howard  Boyei 

Contains  over  55  soflwore.  hardware  and  interfacing 
experiments,  wild  enough  theory  ta  allow  one  with  no 
previous  microprocessor  or  computer  e* patience 
io  proceed  la  o relatively  advanced  level  of  competence. 

Approx.  150pp.  Moy  $13.95 
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Prices  Subject  to  change  withoul 
nulice.  50c  posiage  £ handling  per 
volume. 


dilithium  Press 
P.O.Box  92 

Forest  Grove,  OR  971 1 6 

Publishing  Personal  Computing  Books  is  Our  Business! 


OK 
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CIRCLE  INQUIRY  NO.  19 
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Puzzled 

About  Computers? 

Data  Dynamics  Technology  has  a library  of  answers  . . . 


]i 

[■  6800  Programming  For  Logic  Design 

By  Adam  Osborne.  310  pages,  £7.50 

This  book  explains  how  an  assembly  language 
program  within  a microcomputer  system  can 
replace  combinatorial  logic  — that  is,  the  com- 
bined use  of  “ofMhe-sheif,"  nonprogram- 
mable logic  devices,  such  as  standard  7400 
series  digital  logic. 

Order  No.  05B5001 . paper, 


Build  Your  Own  Working  Robot 
By  David  L.  Heiserman 
234  pages,  $5.95 

Here  are  complete  instructions,  plans,  sche- 
matics, logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  [and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He'll  forage  for  his  own  "food”  and 
scream  when  he  can't  find  it.  His  ' curiosity11 
will  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 

Order  No.  TB841.  paper. 

%\ 

CMOS  Databook 
By  Blit  Hunter.  280  pages,  £6.95 
Here's  the  complete  data  book  on  what  Com- 
plementary Metal  Oxide  Semiconductors  are 
all  about  — how  they're  constructed,  how  they 
operate,  how  they're  packaged,  and  how 
they're  interfaced  with  sophisticated  ICs.  how 
they’re  powered,  and  how  you  can  use  them  to 
design  everything  from  digital  timers  to  super 
efficient  test  equipment. 

Order  No.  TB984.  paper. 

£1 

W A Computer  Dictionary 
By  Donald  D,  Spencer 
160  pages,  £5.95  paper;  59.95  hardbound 

This  current  and  comprehensive  dictionary 
contains  about  2.000  words,  phrases,  and 
acronyms  used  in  connection  with  computers. 
The  keynote  of  this  book  is  clarity  — without 
sacrifice  of  authority  and  definitional  preci- 
sion. Air  definitions  are  simple,  and  stand  as 
independent  units  of  explanation.  This  book 
was  written  for  ail  those  who.  in  their  work  or  in 
their  studies,  become  involved  with  computer 
technology. 

Order  No.  CA MQ1 2-9  paper;  C AMO  13-7  doth 

« 

A Quick  Look  At  BASIC 
By  Donald  D.  Spencer.  64  pages,  $4.95 
A short,  to-thepoint  introduction  to  the  BASIC 
programming  language.  It  is  intended  to  serve 
as  a self-instructional  book  designed  for  either 
the  reader  who  has  little  or  no  knowledge  of 
computers  or  computer  programming,  or  for 
the  person  who  wants  to  learn  BASIC  quickly. 
This  text  introduces  the  student  to  the  essen- 
tials of  the  BASIC  programming  language  in  a 
clear  and  simple  manner.  The  emphasis  is  on 
giving  the  student  the  ability  to  use  the  com- 
puter to  solve  problems  as  quickly  as  possible. 
Order  No.  C AMO ? 5-3,  paper. 


(D— 

Computer  Programming  in  BASIC 
Language  - Second  Edition 
By  James  S.  Goan.  288  pages,  £8,95 

The  author  uses  over  100  sample  programs  to 
illustrate  the  essential  techniques  of  the  lan- 
guage and  to  integrate  BASIC  programming 
with  mathematics.  Each  language  statement 
or  capability  is  clearly  explained  al  the  time 
that  it  is  first  used  in  a sample  program.  Every 
section  is  followed  by  practice  problems. 
Order  No , HAY5106-9,  paper. 


!j  Advanced  BASIC 

By  James  S.  Goan.  192  pages,  $7.95 
This  book  is  for  those  who  want  to  extend  their 
expertise  with  BASIC  and  offers  advance  tech- 
niques and  applications,  including  coordinate 
geometry,  area,  sequences  and  desires,  poly- 
nominals,  graphing,  simulations  and  games. 

Order  No . HAY5S55  1.  paper. 


ii 

Microcomputers;  Structure  and 
Programming 

By  T.G.  Lewis,  and  J.W.  Doerr. 

282  pages,  $13.95 

This  introductory  text  on  assembly  language, 
machine  architecture,  and  small  machine  algo 
rithms  is  designed  for  use  in  computer  science 
courses  using  small  computers.  It  thoroughly 
introduces  the  reader  to  mrnihardware  and 
then  covers  all  the  essentials  needed  to  pro- 
gram a minicomputer. 

Order  No.  HAY5642  7.  cloth 


Q} 

8080  Machine  Language  Programming 
for  Beginners 

By  Ron  Sacitore.  104  pages,  £6,95 

This  is  a book  for  beginners,  in  it  you  will  learn 
the  fundamentals  of  8080  machine  language 
programming.  This  book  will  take  you  step  by 
step  through  the  most  common  8080  op  codes 
and  it  will  do  so  at  a level  anyone  can  under- 
stand, The  author  is  not  trying  to  impress  you 
with  unfamiliar  words.  Terms  are  defined  as 
they  are  introduced,  so  no  computer  back- 
ground is  required. 

Order  No.  DP  14-2.  paper. 

J Microprocessor  Interfacing 

Techniques  ■ Second  Edition 
By  Austin  Lesea  & Rodnay  Zaks. 

412  pages,  £9.95 

Interfacing  is  no  longer  an  art,  but  a set  of 
techniques  and  components.  This  book  will 
teach  you  how  to  interconnect  a complete  sys- 
tem. and  interface  It  to  all  the  usual  peripher- 
als It  covers  hardware  and  software  skills  and 
techniques,  including  the  use  and  design  of 
model  buses  such  as  the  IEEE  488  or  Si 00. 
Order  No.  SY 8003-2.  paper 

yifi 

!J  Instant  BASIC 

By  Jeraid  R.  Brown 
180  pages,  $6.00 

Written  for  the  inexperienced,  this  activity 
oriented  book  will  help  you  teach  yourself 
microcomputer  BASIC,  and  the  similar  DEC 
BASIC  PLUS  for  programming  your  personal 
computer.  There  s never  a dull  page  and  plenty 
of  activities.  , so  have  fun  while  you  learn!  For 
those  of  you  who  already  know  some  BASIC, 
this  workbook  can  teach  you  the  new  micro- 
computer dialect. 

Order  No.  DMXQ4  3,  paper. 


DATA  DYNAMICS  TECHNOLOGY  P.O.  Box  1217,  Cerritos,  CA  90701 

Name  (Print) 

Address, __ 

City  


7/7S 


Slate„ 


- Zip— 


Please  send  me: 


Description 

Qly 

Price 

Total 

Book  Order  W 

Qty 

Price 

Total 

Binders 

7.50 

Slip  Cases 

5.95 

Hex  Code  Cards 

2.95 

Octal  Code  Cards 

2.95 

___ 

~~  ' 

Shipping  & Handling  Charges 

Binders  and  Slip  Cases  SI. 00  ea.  US.,  $1.50  ea.  Foreign 
Code  Cards  $ .25  ea.  U.5.,  $ ,50  ea.  Foreign 

Books  £ .50  ea,  U.S.,  Si  .00  ea.  Foreign 

□ Visa  tt l M/C  tf  


TOTAL  ORDER  $ 
'TAX  S 

SHIPPING  £ HANDLING  S 
TOTAL  ENCLOSED  S 


Check  or  M.O.(U.S.  Funds  drawn  on  U.S,  bank) 


Exp.  Date 


Signature 


'California  residents  add  6%  sales  tax,  Prices  quoted  subject  to  change  without  notice. 
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TYCHON’s  8080  Octal  and 
Hex  Code  Cards 
The  code  cards  are  a sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3 inches  (16  by 
8 cm)  with  color-coded  instructions  to  provide 
a neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080’s  status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
of  INTERFACE  AGE  for  years. 


Prices  quoted  subject  to  change  without  notice. 
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ABSTRACT 

Software  is  being  developed  to  enable  pediatricians 
and  neonatologists  to  maintain  bedside  microcompu- 
ters  in  the  Intensive  Care  Nursery,  providing  instant  pro- 
cessing of,  and  access  to  the  voluminous  laboratory 
data  and  event  summaries  generated  by  each  infant.  The 
data  is  stored  in  a problem-oriented  format,  and  may  be 
accessed  with  an  inquiry  to  any  particular  problem.  The 
program  is  being  written  in  North  Star  extended  disk 
BASIC  (version  6,  release  3,  — which  utilizes  random 
disk  file  access)  and  is  implemented  on  a SOL/20  Ter- 
minal Computer  with  48K  RAM,  and  North  Star  Micro- 
disk drives. 

INTRODUCTION 

The  use  of  computers  in  the  Intensive  Care  Nursery  is 
not  a new  idea,  but  I am  unaware  of  previous  attempts  to 
use  a microcomputer  in  such  an  application.  This  article 
will  discuss  the  structure  of  the  software,  and  the  rea- 
sons for  both  the  programming  language  used  and  the 
selection  of  the  hardware  configuration. 

As  a general  background,  one  must  realize  first  of  all 
that  infants  in  an  Intensive  Care  Nursery  (ICN)  are  usual- 
ly highly  unstable  patients  with  multiple,  complex  medi- 
cal problems,  when  compared  to  older  patients  in  other 
hospital  settings.  Secondly,  and  as  a result  of  this  first 
consideration,  infants  in  the  ICN  generate  an  over- 
whelming quantity  of  both  data  and  narrative  descrip- 
tion of  clinical  events,  conditions,  and  procedures.  As 
an  example,  the  daily  progress  note  written  in  a typical 
patient’s  chart  (in  most  areas  of  the  hospital)  will  require 
perhaps  8 or  10  lines  on  one  page  of  his  chart,  and  will 
include  all  new  laboratory  results  and  procedures,  as 
well  as  the  patient’s  clinical  condition  for  that  day.  In 
the  ICN,  however,  it  is  not  at  all  uncommon  to  find  a pro- 
gress note  for  one  day  requiring  as  many  as  2 to  3 full 
pages  of  discussion  and  laboratory  values.  In  addition 
to  this  voluminous  daily  documentation,  there  is  at  the 
bedside  of  each  infant  a flow  chart  of  all  the  daily 
laboratory  results  and  the  daily  computations  of  fluid  in- 
take, fluid  intake  per  kilogram  per  day,  calories  per  day, 
calories  per  kilogram  per  day,  urine  output  per  kilogram 
per  hour,  and  so  on. 

While  today,  with  no  less  than  a Herculean  effort,  we 
are  still  capable  of  managing  and  reacting  appropriately 
to  the  reams  of  information  generated  by  our  ICN  pa- 
tients (up  to  about  40  at  full  census),  we  are  realizing 
that  the  current  trend  in  Neonatology  is  toward  more 
laboratory  tests  per  infant  and  more  documentation  of 
the  increasing  number  of  procedures  required  by  each 
infant.  If  this  trend  continues,  then  it  will  be  virtually  im- 
possible to  keep  apace  of  this  information  deluge. 
Future  trends  aside,  it  is  currently  a major  task,  each 
time  one  of  our  infants  is  discharged  from  the  hospital, 
to  review  his  records  (often  consisting  of  three  to  eight 
volumes  of  hospital  chart),  understand  his  two  to  three 
month  hospitalization,  and  then  dictate  a usefully  con- 
cise and  accurate  summary.  Our  present  practice  is  to 
dedicate  one  to  three  hours  in  preparing  each  summary, 
with  our  nursery  requiring,  on  the  average,  two  and  a 
half  summaries  per  day. 

The  solution  to  this  problem  is  obvious  — to  utilize 
some  form  of  computer  processing  and  synthesis  of 
both  laboratory  data  and  event  description  to  maintain 
instant  access  to  any  past  information,  to  accept  daily 
input  of  data  and.  at  the  time  of  discharge,  to  abstract 
from  the  patient’s  file  those  pertinent  items  appropriate 
for  inclusion  in  a discharge  summary. 

SOFTWARE 

The  program,  written  in  North  Star  BASIC,  is  fairly 
simple  in  structure,  but  because  of  the  multiplicity  of 
types  of  data  manipulations  required  and  the  extensive 


text  editing  capability  required  of  a narrative  summary, 
the  program  length  is  projected  to  run  to  about  60K 
bytes,  exclusive  of  the  space  needed  for  variable  mani- 
pulation. As  a result  of  its  length,  the  program  is  struc- 
tured in  the  form  of  disk  files  and  BASIC  sub-programs 
(stored  on  the  disk),  and  is  directed  by  an  executive  pro- 
gram which  chains  into  RAM  whichever  sub-program  is 
called.  The  program  resides  in  one  disk  drive  and  stores 
all  patient  data  on  the  other  disk  (a  triple  drive  will 
enable  the  use  of  one  microcomputer  for  every  two  in- 
fants). The  organization  of  the  sub-programs  is  a modi- 
fied version  of  the  Problem  Oriented  Format,  now  popu- 
lar among  physicians,  and  extensively  used  in  Intensive 
Care  Nurseries  across  the  country.  Rather  than  being 
oriented  strictly  to  patient  problems,  the  sub-programs 
are  representative  of  body  systems.  This  approach 
allows  the  formatting  of  virtually  every  type  of  clinical 
data  or  problem  and  will  permit  easy  access,  at  a later 
date,  to  any  particular  information  required  by  patient 
follow-up  or  retrospective  data  analysis. 


. . .infants  in  the  ICN  generate  an 
overwhelming  quantity  of  both  data 
and  narrative  description  of  clinical 
events,  conditions,  and  procedures. 


It  should  be  noted  that,  because  of  the  relatively  stereo- 
typed set  of  clinical  problems  common  to  premature 
and  sick  infants,  an  estimated  90  to  95%  of  all  data  and 
event  summary  information  can  be  specifically  encoded 
for  later  search  and  retrieval.  The  remaining  5 to  10%  of 
the  information  would  be  accessible  only  by  manually 
searching  a category  such  as  “OTHER”,  included  under 
each  body  system.  This  situation  is  not  the  case  with 
general  medicine  or,  for  that  matter,  general  pediatrics, 
in  which  the  multitude  of  commonly  encountered  clinical 
entities  would  require  a much  more  complex  structure 
of  software  in  order  to  accomplish  a comparable  textual 
product  with  comparable  data  access  capability. 

Executive  Routine 

This  is  a short  program  which  displays  on  the  CRT  a 
menu  of  the  major  sub-routines  of  the  system.  If  the 
hardware  consists  of  three  disk  drives  for  use  on  two 
different  patients,  then  the  patient  is  selected  within  the 
executive  routine.  At  this  point,  the  physician  chooses 
the  particular  body  system  of  interest  and  the  executive 
chains  in  the  sub-routine  which  has  been  called.  With 
the  sub-routine  loaded,  the  physician  is  presented  with 
a menu  of  routines  included,  such  as: 

1.  Enter  Data 

2.  Enter  Events 

3.  Review  Data  and  Events 

4.  Plot  Data 

5.  Print  Textual  Summary 

6.  EXIT 

On  selecting,  for  example,  HEMATOLOGY,  the  CRT  dis- 
plays a menu  of  events  and  laboratory  tests  related  to 
that  body  system.  When  an  event  has  been  selected,  the 
computer  will  then  request  the  time  and  date  of  the 
event,  and  then  compute  the  infant's  age  at  the  time  of 
the  event.  This  is  now  displayed  for  confirmation,  and  if 
approved,  will  be  recorded  in  the  appropriate  file  on  the 
patient’s  disk.  An  opportunity  is  given  to  record  addi- 
tional events,  then  control  is  returned  to  the  initial  sub- 
program menu.  On  exiting  the  sub-program,  the  execu- 
tive routine  is  chained  into  RAM,  and  it  is  then  used  to 
access  further  sub-programs. 
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Sub-routines 

The  major  sub-routines  serve  to  format  the  data  and 
events  into  either  random  or  serial  disk  files,  whichever 
is  most  easily  manipulated  for  the  given  type  of  informa- 
tion. The  plotting  functions  are  capable  of  producing 
graphs  of  data,  plotted  simultaneously  with  certain 
event  markets,  as  well  as  standardized  curves  for 
reference.  For  example,  the  plot  of  the  growth  chart  will, 
on  a single  page,  plot  three  graphs:  weight,  length,  and 
head  circumference,  each  with  appropriate  standard 
percentile  curves,  and  each  in  the  format  of  the  Babson 
growth  chart.  Because  of  the  ease  of  generating  these 
curves,  and  their  usefulness  to  the  physician  who 
follows  the  infant  after  discharge  from  the  IGN,  they 
may  be  included  in  the  final  discharge  summary  and  be 
available  to  the  referring  physician  immediately.  Addi- 
tionally, attempts  are  being  made  to  represent  complex 
data,  such  as  arterial  blood  gases  and  ventilator  set- 
tings in  easily  interpretable  graphic  form. 

Text 

Most  of  the  infant’s  admission  history  (primarily  pre- 
natal and  maternal  history)  is  encoded,  and  at  the  time 
of  review  decoded  by  the  History  sub-routine,  so  that 
most  of  this  textual  material  is  confined  to  the  program 
disk  and  does  not  require  space  on  the  patient  s disk. 
However;  uncommon  items  of  history  can  be  typed  in  as 
text  and  are  stored  as  strings  on  the  patient  s disk.  This 
is  also  the  case  with  each  of  the  other  sub-routines.  The 
finished  discharge  summary  is  in  the  form  of  a standard 
textual  discharge  summary  and  may  optionally  be  for- 
matted as  a letter. 

An  additional  feature  of  the  output  capability  of  the 
software  is  that  it  can  print  the  forms  (presently  filled 
out  by  hand)  which  are  required  by  the  State  of  Califor- 
nia for  each  infant  who  is  transported  from  a referring 
hospital  to  an  Intensive  Care  Nursery. 

Diagnoses 

Each  sub-program  possesses  considerable  diagnos- 
tic capability.  Any  diagnoses  which  can  be  made  solely 
on  the  basis  of  laboratory  data  and  encoded  events  or 
encoded  history  will  automatically  appear  in  the  sum- 
mary as  discharge  diagnoses.  While  the  attending 
physician  has  the  option  of  deleting  any  of  these  diag- 
noses, or  adding  other  diagnoses  to  the  list,  it  is  antici- 
pated that  by  far  the  majority  of  diagnoses  will  be  accur- 
ately made  by  the  diagnostic  algorithms,  and  will  maxi- 
mize future  access  for  statistical  study  of  patient  care 
information.  An  additional  feature  of  the  diagnostic 
algorithms  is  that  any  suggestive  (but  not  conclusive) 
diagnoses  can  be  pointed  out  to  the  physician  as  possi- 
bilities which  may  warrant  further  clinical  or  laboratory 
investigation.  (Once  again,  the  rather  circumscribed 
nature  of  Neonatology  allows  this  capability  to  be  im- 
plemented on  so  small  a system.) 

Choice  of  Programming  Language 

The  languages  considered  in  setting  about  this  pro- 
ject were  8080  Assembly  Language,  FORTRAN,  and 
BASIC  (those  currently  available  on  the  8080  microcom- 
puter). Assembly  languages  would  allow  for  a much 
more  concise  program  structure,  considerably  less 
RAM.  and  more  rapid  program  execution,  FORTRAN 
was  eliminated  because  of  the  complexity  of  its  string 
manipulation  techniques  in  an  application  which  exten- 
sively utilizes  text  manipulation.  BASIC  was  chosen  in- 
stead. for  several  reasons.  Most  importantly,  it  would 
allow  the  program  to  be  quickly  modified  to  run  on  just 
about  any  hardware  system,  including  time-shared  sys- 
tems and  the  large  systems  available  at  most  university 
hospitals.  A second  advantage  to  BASIC  is  that  it  would 
allow  other  users  to  easily  modify  any  of  the  graphic, 


textual,  or  diagnostic  routines  to  meet  their  exact  needs 
or  preferences. 

North  Star  extended  disk  BASIC  (version  6,  release  3). 
was  chosen  in  particular,  for  a number  of  reasons.  First, 
it  is  an  extremely  powerful  and  easy  to  use  BASIC.  Sec- 
ond, it  possesses  the  CHAIN  function  needed  for  non- 
stop use  of  the  multiple  sub  programs.  It  allows  com- 
plex string  manipulation.  It  offers  several  instructions 
for  calling  any  assembly  language  sub  routines  which 
might  be  needed  for  future  development  of  real-time 
vital  sign  analysis.  Finally,  this  was  a natural  choice  to 
use  with  the  North  Star  disk  driver  as  discussed  below. 

HARDWARE 

The  hardware  chosen  consists  of  a SOL/20  Terminal 
Computer  with  48K  bytes  of  RAM,  at  least  two  North 
Star  Microdisk  drives,  a Sanyo  CRT  monitor,  and  a 
Diablo  1610-3  receive-only  "daisy  wheel”  printer,  if  the 
system  is  to  be  used  for  one  patient,  or  several,  and 
disks  are  changed  for  each  patient,  a dual  disk  drive  will 
suffice. 


A network  of  microcomputers  is 
certainly  in  the  near  future  for  most 
hospitals.)  The  one  major  criticism 
that  I would  level  at  the  SOL’s 
keyboard  is  a fault  of  the  application 
rather  than  the  machine  itself. 


The  choice  of  the  SOL/20  was  based  on  two  major  fac- 
tors. The  first  is  size.  The  SOL  will  fit  comfortably  at  the 
bedside  in  the  IGN,  whereas  most  other  microcomputers 
are  simply  too  bulky.  The  enormous  backplane  capacity 
of  the  larger  units  is  not  needed.  If  the  48K  RAM  is  all  on 
one  high  density  memory  board,  and  the  North  Star  con- 
troller on  another,  then  the  SOL  wit!  have  3 empty  slots 
for  further  hardware  development.  The  second  major 
factor  In  the  choice  of  a SOL  is  its  user-oriented  key- 
board and  lack  of  a front  panel.  The  optional  numeric 
keypad  is  a tremendous  advantage  when  entering  large 
volumes  of  laboratory  data.  Perhaps  a third  considera- 
tion is  the  ease  with  which  the  SOL  may  be  set  in  a "ter- 
minal mode”  and  networked  to  a laboratory  minicompu- 
ter for  direct  data  acquisition.  (A  network  of  microcom- 
puters is  certainly  in  the  near  future  for  most  hospitals.) 
The  one  major  criticism  that  1 would  level  at  the  SOL’s 
keyboard  is  a fault  of  the  application  rather  than  the 
machine  itself.  That  is,  an  ideal  keyboard  for  a direct  pa- 
tient care  application  would  be  a continuous-sheet  neo- 
prene keypad  which  would  allow  easy  cleaning  in  an  ap- 
plication which  is  directly  involved  in  cleanliness  and 
antisepsis.  Hopefully,  such  a keypad  will  be  made  avail- 
able for  just  such  applications. 

In  considering  the  various  disk  drives  available,  again 
two  factors  were  of  greatest  importance.  First,  once 
again,  was  size.  The  large  disk  drives  simply  require 
more  room  than  is  available  presently  at  the  bedsides  of 
ICNs.  The  North  Star  drives  can  be  tucked  away  just 
about  anywhere.  Second  was  flexibility  in  interchanging 
one  patient’s  data  at  the  time  of  his  discharge,  for  that 
of  another  patient.  A large  disk  would  be  wasted  if  it 
contained  the  information  of  only  one  patient,  and  flexi- 
bility would  be  lost  if  a large  disk  were  used  for  more 
than  one  patient.  The  90K  byte  capacity  of  the  5-inch 
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disk  seemed  to  be  only  a slight  overkill  and  could  easily 
justify  the  use  of  one  disk  per  patient. 

The  software  was  developed  using  a DECwriteras  the 
hard  copy  output,  and  all  graphics  have  been  imple- 
mented so  that  any  serial  printer  would  be  capable  of 
generating  entirely  adequate  graphs.  Selecting  a Diablo 
‘daisy  wheel”  type  printer  was  prompted  by  not  only  the 
desire  for  more  precise  graphics,  but  also  the  prefer- 
ence of  most  physicians  for  reading  a solid  type  font 
rather  than  dot-matrix.  The  printer,  whatever  the  type,  is 
not  intended  to  be  at  the  bedside  in  the  ICN.  It  should 
ultimately  be  a part  of  an  additional  system  located  in 
some  other  area  of  the  nursery  or  nursery  offices  and 
would  be  used  solely  for  printing  the  discharge  sum- 
maries. This  additional  system  can  easily  be  cost  justi- 
fied by  using  it  the  remainder  of  the  time  for  inventory, 
scheduling,  accounting,  and  numerous  other  tasks. 
Alternatively,  the  printer  may  be  placed  on  a mobile  cart, 
and  roiled  to  the  bedside  unit  for  use  at  the  time  of 
discharge. 

COSTS 

The  system  described,  including  the  Diablo  printer, 
should  cost  approximately  $8*500  with  all  necessary 
supplies  and  sales  tax.  Substituting  a DECwriter  for  the 
Diablo  1610-3  will  drop  the  cost  by  about  $1,200.  To  this 
must  be  added  the  cost  of  two  diskettes  per  patient  bed 
(one  for  current  use,  and  one  for  a backup). 

Justifying  such  an  expense  should  be  in  the  light  of 
the  cost  of  typical  monitoring  electronics  used  in  the 
ICN.  As  an  example,  the  PSI  infant  monitor  (which  moni- 
tors heart  rate,  respiratory  rate,  blood  pressure,  heart 
rate  trend,  respiratory  trend,  and  blood  pressure  trend, 
along  with  appropriate  alarms)  runs  in  the  neighborhood 
of  $10,000  per  bed.  Less  expensive  monitors  are  stili  in 
the  $4,000  range.  By  using  one  triple  disk  drive  SOL  sys- 
tem for  every  two  beds,  the  cost  is  about  $2,200  per  bed, 
plus  the  cost  of  one  printer  spread  over  the  entire 
nursery.  These  figures,  of  course,  do  not  measure  the 
improvement  in  patient  care  that  would  result  from  in- 
stant data  access  at  the  bedside,  as  well  as  increased 
physician  time  attending  to  matters  other  than  a dicta- 
phone, There  is  also  a significant  savings  in  medical 
transcription  costs  by  eliminating  the  need  to  transcribe 
lengthy  ICN  discharge  summaries.  Perhaps  the  greatest 
cost  justification  for  a large  referral  center,  such  as 
Children’s  Hospital  in  Oakland,  is  that  by  generating 
discharge  summaries  at  the  instant  of  discharge,  the 
hospital  will  render  better  service  to  the  referring  physi- 
cian, and  certainly  thereby  improve  community-hospital 
relations. 

I should  mention  one  final  reservation  that  I have  con- 
cerning this  hardware  configuration.  For  a small  number 
of  beds,  such  a system  seems  to  be  the  most  cost  effec- 
tive. However,  as  the  number  of  beds  increases,  the  in- 
vestment in  disk  drives  will  far  exceed  the  cost  of  hard 
disk  memory  and  its  development  costs. 

SUMMARY 

A general  description  of  a microcomputer  implemen- 
tation of  a bedside  computer  for  the  Intensive  Care  Nur- 
sery is  presented*  with  some  of  its  basic  features,  and 
the  author’s  justification  for  selecting  North  Star 
BASIC,  and  the  SOL/20  North  Star  Disk  combination. 
Costs  and  cost  justifications  are  also  discussed, 
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This  article  is  essentially  pointed  towards  medical  in- 
strumentation, However,  there  is  much  information 
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To  start,  I would  like  to  make  the  following  statement: 
I am  not  a doctor  and  I have  no  formal  medical  training. 
I’ve  worked  around  doctors  just  long  enough  to  learn  a 
few  words  and  become  dangerous.  I hope  those  of  you 
of  the  medical  profession  who  will  read  this  article,  will 
bear  with  me;  especially  with  some  of  my  essentially 
simple-minded  explanations  of  very  complicated  physi- 
cal phenomena.  I have  found  it  necessary  to  reduce  every- 
thing to  Kirchoff’s  and  Ohm’s  laws  so  that  I can  under- 
stand it.  I would  guess  that  many  readers  are  the  same. 

NOTE,  A MOST  IMPORTANT  POINT: 

Electrical  currents  and  the  human  body  do  not  neces- 
sarily mix.  It  takes  a very  small  amount  of  current,  im- 
properly applied,  to  seriously  injure  or  kill  a person. 
Therefore,  extreme  safety  is  always  required,  especially 
when  contact  is  made  to  the  body  through  low  impedance 
electrodes.  The  actual  amount  of  current  through  the 
heart  required  to  induce  fibrillation  (which  is  a medical 
term  for  stopping  the  proper  rhythm  of  the  heart)  can  be 
less  than  20  microamps.  As  little  as  500  microamps  of  AC 
current  at  60  cycles  passing  through  the  upper  part  of  the 
body  can  also  set  up  fibrillation.  We  all  know  that  is  not 
much  current,  and  so  it  is  very  important  that  we  not 
pass  current  through  the  body  under  any  circumstances. 

I would  suggest  that  anyone  attempting  to  actually 
monitor  the  electrical  signals  on  a person  only  do  so 
with  the  assistance  of  experienced,  qualified  help.  Also, 
as  an  added  precaution,  all  instrumentation  to  the  sub- 
ject should  be  isolated  to  a voltage  of  at  least  1500V 
RMS  minimum  from  power  lines  or  ground  and  the  leakage 
current  between  any  patient  connection  and  earth  ground 
MUST  be  less  than  10  microamps.  No  more  than  one 
ground  connection  should  be  made  to  the  patient,  since 
ground  loop  currents,  even  between  the  third  line  of  elec- 
trical outlets  in  the  same  (improperly  wired)  room  can  ex- 
ceed an  amp.  The  safest  approach,  and  the  only  one  I 
recommend,  is  to  use  battery'powered  pre-amplification 
with  opto-  or  RF  isolation  to  the  remainder  of  the  system. 

MOTIVATION  FOR  ANALOG  INTERFACING 

The  thrust  of  this  article  is  interfacing  the  microproces- 
sor to  the  real  world,  and  specifically,  interfacing  it  to  a 
human  body.  Why  would  one  want  to  do  this?  There  are 
a couple  of  good  reasons.  Number  one,  it  is  often  neces- 
sary to  collect  data  about  certain  voltages  that  are  gen- 
erated by  the  body.  This  data  is  then  stored  and  may 
also  be  used  as  computer  input.  A more  efficient  method 
would  be  to  generate  it  as  computer  input  directly. 
Usually  the  sequencing  of  the  collection  of  the  data  can 
be  handled  by  a microprocessor,  such  as  in  intensive 
care  monitoring.  Often,  the  data  must  be  scanned  and 
evaluated  until  certain  criteria  are  met.  Then  alarms  are 
set  and  the  data  is  collected. 

Real  time  control  and  data  reduction  is  another  rea- 
son for  interfacing  the  microcomputer  to  the  analog 
world  which  is  not  just  medical  in  nature.  The  computer 
can  control  a variety  of  processes  and  also,  through  im- 
proved data  processing,  recover  information  which 
would  not  be  observable  on  a scope  or  strip  chart  re- 
corder. The  essence  of  what  I am  saying  is:  if  it  is  de- 
sired to  obtain  machine  readable  input  from  a physical 
process  which  has  more  than  two  states,  some  sort  of 
analog  interfacing  will  be  required. 

ANALOG  INPUT/OUTPUT  TO 
THE  MICROPROCESSOR 

The  first  requirement  for  connecting  the  computer  to 
the  analog  world  is  the  ability  to  input  data  to  the  com- 
puter and  to  output  commands.  By  commands.  I do  not 
mean  a simple  relay  closure,  but  a voltage  that  varies 
linearly  or  by  any  prescribed  function  of  some  para- 
meter stored  within  the  computer.  I am  going  to  start 
with  the  output  device  because,  as  you  will  see,  inputing 


data  is  sometime  synthesized  by  outputing  a guessti- 
mate first  and  then  deciding  how  close  it  is  to  the  in- 
puted  data. 

The  basic  output  device  is  a digital  to  analog  con- 
verter, or  a D/A.  A D/A  consists  of  a resistor  network 
(usually  in  a ladder  form)  and  a set  of  switches.  It  may 
also  include  a voltage  reference.  There  are  one  or  two 
switches  for  each  bit  of  output  data.  The  network  is  ex- 
cited by  fixed  (or  variable)  voltage  and  the  switches  are 
closed  so  that  the  output  current  from  the  D/A  varies 
linearly  as  the  binary  number  representated  by  the  input 
data  bits. 

Most  D/A  are  conductance  devices.  In  other  words, 
they  provide  an  output  current  as  a function  of  the  input 
data  word  and  the  excitation  voltage.  The  output  is  usu- 
ally applied  to  an  op-amp  which  acts  as  a buffer  and  con- 
verts the  current  into  the  output  voltage.  If  a current  out- 
put is  desired,  the  op-amp  isn’t  needed.  The  D/A  be- 
comes a multiplying  D/A  when  the  reference  voltage  can 
vary.  The  output  is  then  proportional  to  the  reference 
voltage  times  the  binary  value  of  the  data  bits.  There  are 
also  what  is  called  companding  D/A’s.  These  are  D/A's 
which  do  not  output  a linear  relationship  to  the  data 
bits,  but  one  that  is  more  nearly  a logarithmic  relation- 
ship. These  are  used  so  that  the  resolution  of  the  D/A 
will  approximate  a finite  percentage  of  the  actual  out- 
put. This  allows  compression  or  expansion  of  a given 
signal  and  provides  a higher  resolution  for  small  inputs. 

The  major  inaccuracy  in  a D/A  is  due  to  resistor  mis- 
match, either  initially  or  over  temperature.  This  can 
cause  monoticity  error,  which  is  when  the  binary  input 
increases  by  one  bit,  but  the  analog  output  goes  down 
(instead  of  up).  This  usually  occurs  at  mid-range  when 
all  bits  but  the  MSB  have  been  on  and  they  must  be  turned 
off  and  replaced  by  the  MSB.  The  error  in  the  MSB  must 
be  less  than  the  value  of  the  LSB  or  the  output  may  not 
increase. 

There  are  more  D/A’s  available  than  can  be  mentioned 
in  this  article.  Some  of  the  more  popular  are  from  the 
1408  or  1508  series,  which  are  8-bit  D/A’s  and  are  avail- 
able from  Motorola,  Signetics,  Analog  Devices  and 
many  others.  These  are  monolithic,  one  chip  D/A’s  pro- 
viding a current  output  for  a fixed  input  voltage  and  an 
8-bit  binary  data  word.  There  are  also  10  and  12-bit  D/A’s 
manufactured  by  companies  such  as  Precision  Mono- 
lithics,  Harris,  and  Datel. 

The  other  side  of  the  input/output  coin  is  the  analog 
to  digital  converter  or  A/D.  A/D’s  come  in  three  basic 
types,  each  with  their  advantages  and  disadvantages.  It 
turns  out  that  an  AID  is  not  quite  as  simple  as  a D/A.  In 
fact,  two  types  of  A/D’s  are  really  D/A’s  within  a closed 
loop  feedback  system.  In  an  A/D,  conversion  time  be- 
comes an  important  factor.  The  more  bits  that  must  be 
converted,  the  more  time  it  takes;  so  for  increased  ac- 
curacy, time  must  be  sacrificed. 

One  class  of  A/D  converters  is  the  successive  approxi- 
mation type,  or  SAR.  In  this  A/D,  a D/A  converter  of  the 
desired  number  of  bits  resolution  is  connected  to  an  up/ 
down  counter.  The  output  current  of  the  D/A  is  then 
compared  (generally  at  the  sum  point  of  an  op-amp) 
against  the  analog  input  signal  which  has  also  been 
converted  to  a current.  The  output  of  the  op-amp  is  used 
to  drive  the  counter  either  up  or  down  until  the  D/A  out- 
put is  equivalent  to  the  input.  As  the  input  signal 
changes,  the  op-amp  controls  the  counter  to  track  the 
signal  with  the  output  of  the  D/A.  Assuming  the  loop 
tracks,  the  output  of  the  D/A  is  then  a faithful  digital 
representation  of  the  input  analog  signal. 

Some  units  utilize  a SAR  chip  which  uses  counting 
algorithm  which  is  more  like  a binary  search.  The  counter 
does  not  increment  the  LSB,  one  bit  at  a time,  but  in- 
stead starts  with  the  MSB  first.  It  is  set,  then  the  next 
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lower,  etc.  until  the  LSB.  This  makes  for  a very  fast  A/D 
converter.  It  should  be  obvious  the  conversion  takes 
just  a little  more  than  8 clock  periods  for  an  8-bit  unit. 
On  a two  megacycle  clock  system  this  means  a conver- 
sion in  a little  over  4 microseconds  to  8-bits  resolution. 
But  notice,  as  the  number  of  bits  goes  up.  the  time  for 
conversion  slows  down.  Also,  as  mentioned  above,  it  is 
difficult  to  obtain  monotonic  D/A  converters  as  the 
resolution  increases. 

To  solve  these  problems,  enter  the  dual  or  triple  slope 
A/D  converter  The  essence  of  this  type  of  a converter  is 
that  a time  varying  signal  is  compared  to  the  input 
signal.  A clock  is  started  at  the  beginning  of  the  com- 
parison and  when  the  two  signals  are  equal,  the  clock  is 
stopped.  The  clock  has  been  incrementing  a counter 
from  zero  so  now  the  value  in  the  counter  is  proportional 
to  the  physical  quantity  being  measured.  Various 
schemes,  such  as  dual  and  triple  slope  conversion,  are 
used  to  cancel  out  component  inaccuracies. 

This  type  of  a converter  can  provide  good  accuracy 
and  excellent  resolution  up  to  4Vz  BCD  digits  at  a rela- 
tively low  cost,  but  at  a sacrifice  in  speed.  Remember,  to 
convert  4Vz  BCD  digits,  20,000  counts  of  the  clock  are 
needed.  Another  advantage  of  this  type  of  converter  is 
that  it  has  no  monoticity  problems  and  is  extremely 
linear.  This  is  the  converter  used  in  most  low  cost 
DVM’s  and  is  available  in  many  single  and  dual  chip  sets. 

The  above  two  descriptions  have  been  concerned 
with  general  A/D  techniques.  The  following  technique  Is 
limited  to  an  A/D  which  is  interfaced  with  a computer.  In 
this  approach,  a D/A  is  used  to  output  an  analog  signal. 
This  signal  is  then  compared  to  the  input  signal  using  a 
comparator.  The  comparator  then  sends  a signal  to  the 
computer  saying  whether  the  outputed  signal  was 
above  or  below  the  input.  The  computer  must  then  cor- 
rect the  outputed  signal  to  make  it  equal  to  the  input. 

The  converter  is  similar  to  a successive  approxima- 
tion converter  with  the  computer  replacing  the  SAR 
hardware.  It  can  be  seen  that  the  software  in  the  loop 
becomes  important  in  this  system  and  the  speed  of  the 
system  can  be  highly  softare  dependent.  Also,  if  during 
the  time  taken  for  the  conversion,  the  input  signal  can 
move  more  than  one  bit,  it  is  necessary  to  have  a sample 
and  hold  circuit  or  the  software  can  get  totally  confused. 

To  summarize  the  above,  a successive  approximation 
D/A  works  best  at  lower  resolutions  such  as  8-12  bits, 
but  is  relatively  fast.  The  slope  type  A/D  can  provide  ac- 
curacies to  better  than  1 part  in  20,000  but  is  relatively 
slow.  The  software/comparator  A/D  has  approximately 
the  same  accuracy  as  a successive  approximation  unit 
(since  it  is  based  on  the  D/A  used),  but  its  speed 
depends  on  the  control  software. 

Some  examples  of  available  D/A5s  are  as  follows;  The 
National  MM-4357,  is  an  8-bit,  successive  approximation 
unit  with  a 40  microsecond  conversion  time.  Also,  AMD 
makes  the  2502,  which  is  the  successive  approximation 
register  only.  It  needs  a D/A  to  run  with  it,  but  it  has  a 
conversion  time  around  5 microseconds.  Dual  slope 
units  include  the  ADC  3511,  which  is  a 3V2  digit  unit 
from  National,  Also,  the  MG-1443  which  is  a similar  unit 
from  Motorola.  Teledyne  has  a 3V2  digit  C-MOS  unit,  the 
8700  series,  which  converts  in  12  milliseconds  and  uses 
a charge  balancing  technique.  Another  very  interesting 
chip  is  the  MM74C915  from  National.  This  device  will 
convert  /-segment  information  to  BCD,  providing  an  in- 
terface to  the  many  more  DVM  (and  clock)  chips. 

ANALOG  CONVERSION  AND  THE  S 100  BUS 

The  above  discussion  may  have  been  slightly  involved, 
but  it  was  a necessary  basis  for  what  follows.  Those  of  us 
who  have  S-100  bus  machines  can  jump  right  past  the  A/D, 
D/A  hassle  at  the  chip  level  since  there  are  some  very 
good  S-100  bus  boards  available.  My  favorite  (since  I have 


one),  and  also  an  extremely  efficient  board,  dollar-wise, 
is  the  Cromemco  D+  7A  I/O.  This  board  is  really  magic 
in  the  Instrumentation  Lab.  It  provides  the  following: 

•7  8-bit  D/A’s  with  sample  and  hold  buffers. 

*7  buffered  input  A/D's  which  are  multiplexed  into  a 
SAR  A/D  converter. 

*±2,5  volt  standard  input/outpuf  range.  Up  to  10  volt 
unipolar/bipolar  range  selectable  with  circuit  modifi- 
cations. 

•Conversion  time  of  the  system  is  5.5  microseconds 
for  A/D  or  D/A+ 

•Additional  handy  item:  1 8-bit  parallel  input  port  and 
8-bit  parallel  output  port.  TTL  levels. 

I have  done  tots  of  little  tricky  things  with  this  board, 
like  using  the  A/D  inputs  to  sense  TTL  levels  or  using 
the  D/A  to  output  TTL  signals.  With  this  approach,  you 
can  interface  the  parallel  port  plus  generate  any  strobes 
or  hand-shake  signals  using  one  or  two  of  the  converters 
and  still  have  five  left  for  handling  analog  data.  I don't 
think  it  would  take  too  much  work  to  also  interface  it  to 
the  IEEE  standard  parallel  bus  using  the  8-bit  parallel 
in/out  ports  and  a bi-directional  bus  driver  chip  con- 
trolled by  one  of  the  D/A's.  This  would  allow  interfacing 
to  many  commercially  available  pieces  of  test  equip- 
ment. This  would  be  handy  if  you  wanted  to  keep  a Pet. 

MITS  also  has  an  A/D  board  — the  88  ADC.  This  is  a 
high  accuracy  12-bit  A/D  converter,  with  optional  8-port 
input  multiplexer.  It  has  a 50  microsecond  conversion 
time.  This  board  is  thoroughly  specified  for  accuracy 
and  temperature  effects  and  appears  to  be  a laboratory 
quality  A/D, 

PolyMorphic  has  a third  type  of  A/D  converter  board, 
their  model  ADA.  It  has  an  optional  one  or  two  channel, 
10-bit  A/D  converter.  It  also  has  8 comparators.  With  a 
comparator,  one  of  the  D/A’s  and  the  appropriate  software, 
the  user  can  generate  a 10-bit  A/D  converter.  This  would 
give  you  a 10-bit  A/D  and  10-bit  D/A  on  the  same  board. 

AC  SIGNALS 

Now  that  we  have  analog  signals  out  of  our  little  micro 
and  it  can  handle  analog  inputs,  we  need  to  try  to  tie  it 
into  the  real  world.  Most  A/D  or  D/A  are  scaled  to  ± 2.5, 
± 5,  or  ± 10  volts.  Real  world  signals  usually  show  up  in 
millivolts,  sometimes  even  microvolts,  or  maybe  even 
kilovolts.  They  need  to  be  conditioned  to  the  appropriate 
level  for  an  A/D  converter.  Also,  real  world  signals  are 
usually  combined  with  noise  which  must  be  excluded. 
Sometimes  frequency  compensation  must  also  be  add- 
ed. In  general,  most  signals  can  be  reduced  to  a voltage. 
Whether  they  start  out  as  a current  or  as  a resistance, 
conversion  can  be  accomplished  with  references,  resis- 
tors and  op-amps.  The  first  signals  we  will  consider  are 
AC  signals. 

The  basic  conditioner  is  a buffer  amplifier,  as  shown 
in  Figure  la.  This  is  a simple  AC  amplifier  which  has  the 
properties  of  a gain  called  A for  a given  frequency  band. 
The  frequency  response  of  the  amplifier  should  be  such 
that  the  gain  remains  sufficiently  constant  over  the 
band  of  interest.  In  all  cases  we  will  assume  the  A/D 
converter  is  already  taking  care  of  the  sample  and  hold 
function  (if  required)  so  that  additional  errors  are  not  in- 
troduced because  the  signal  is  changing. 

Differential  amplifiers  are  generally  used  for  instru- 
mentation applications,  tn  other  words,  they  amplify  the 
difference  of  signals  applied  to  the  amplifier’s  plus  and 
minus  inputs.  Figure  1b  depicts  an  amplifier  of  this  type. 
The  output  is  equal  to  the  gain,  A times  the  difference 
between  the  plus  and  minus  inputs.  In  this  case,  the  out- 
put would  be  equal  to  A times  VI.  The  significance  of 
the  minus  input  is  that  if  the  signal  had  been  applied  to 
the  minus  Input  instead  of  the  plus  input  the  output 
would  have  been  180  degrees  out  of  phase  from  the  in- 
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was  going  positive,  the  output  would  go  negative  it  the 
input  were  applied  to  the  negative  amplifier  input. 

Now  consider  Figure  1c.  Here  we  are  getting  a little 
bit  closer  to  real  life.  There  are  two  signals,  VI  and  V2t 
which  are  assumed  to  be  equal  and  out  of  phase.  The 
combination  of  VI  minus  V2  equals  the  input  signal. 
This  is  called  a balanced  input  and  is  kind  of  like  the  out- 
put from  a center  tapped  power  transformer.  There  is  a 
third  signal,  V3.  This  is  called  the  common  mode  signal. 
This  is  the  signal  that  occurs  between  the  reference 
point  of  the  signal  source  and  the  ground  of  our  signal 
conditioner.  This  signal  can  be  caused  from  a variety  of 
sources.  For  one,  voltage  differences  between  the  third 
wire  ground  of  a piece  of  test  equipment  and  the  micro- 
computer, Second,  if  the  signals  are  being  generated  a 
long  ways  from  the  signal  conditioner,  it  can  be  caused 
by  pick-up  in  the  cable  shield  or  return  lead.  In  any 
event,  it  is  an  undesirable  signal.  We  see  the  amplifier 
has  two  gain  terms,  AN  and  AC.  This  is  because  a pro- 
perly designed  differential  amplifier  has  much  less  gain 
for  common  mode  signals,  such  as  VC,  than  it  does  for 
the  normal  mode  signals  such  as  VI  and  V2.  The  output 
of  the  amplifier  shown  in  Figure  1c  will  be: 

V out^  AN*(V1  - V2)  + AC* VC 
Remember  VI  and  V2  are  out  of  phase  so  they  will  ac- 
tually add  to  provide  the  output.  The  common  mode  re- 
jection (CMR)  is  a measure  of  the  ability  of  the  amplifier 
to  discriminate  between  the  desired  signal  and  the  com- 
mon mode  signal  and  is  usually  expressed  in  db.  It  is 
given  by; 

CMR  = 20*log(AN/AC) 

Now  look  at  Figure  id  Jn  the  above  examples  we  have 
assumed  the  amplifiers  had  infinite  input  impedance 
and  the  driving  generators  had  zero  source  impedance. 
Figure  Id  approaches  the  actual  situation.  Here  I have 


added  source  resistance  RSI  and  RS2,  as  well  as  normal 
mode  input  impedance  RIN  and  common  mode  input  im- 
pedances RQ1  and  RC2.  If  RSI  equals  RS2,  and  if  the  in- 
ternal impedances  RC1  and  RG2  are  much  greater  than 
RSI  and  RS2,  we  have  not  degraded  the  situation  appre- 
ciably. But,  in  actual  practice  the  following  inequalities 
usually  hold;  RSI  and  RS2  are  much  less  than  RIN  which 
is  less  than  RC1  or  RC2.  This  is  because,  by  design  in  a 
good  differential  amplifier,  the  common  mode  input  im- 
pedance is  very  high.  RSI  and  RS2  are  much  smaller 
than  RIN  or  RC1  and  RC2  but  only  in  a relative  sense. 
They  are  often  not  more  than  a 1000  times  smaller  than 
RIN.  Also,  they  maybe  less  than  10,000  times  smaller 
than  RC1  or  RC2.  In  most  bio-medical  applications,  RSI 
and  RS2  are  never  equal.  For  body  voltage  measure- 
ments, RSI  and  RS2  are  generally  caused  by  the  contact 
resistance  of  the  electrodes  to  the  subject  under  test, 
as  well  as  some  effects  of  the  bulk  impedance  of  the 
body.  Therefore,  they  are  very  difficult  to  control. 

The  problem  that  exists  is  that  these  impedances,  by 
divider  action,  will  generate  a normal  mode  voltage  from 
a common  mode  voltage.  Here  Is  how  it  is  done.  RSI  and 
RC1  form  a divider,  as  do  RS2  and  RC2.  The  problem  is 
that  even  if  the  loading  of  RC1  and  RC2  may  be  small, 
say  0.1  % , due  to  the  differences  in  RSI  and  RS2,  it  is 
not  exactly  equal.  If  the  dividers  differ  by  0.1  %,  they  will 
create  a normal  mode  signal  equal  to  0.1%  of  the  com- 
mon mode  input.  This  will  limit  the  CMR  to: 

CMR  max  - 20 * log{1  /.G0 1 ) = 60d b 

This  CMR  is  marginal  for  most  applications  and  unsatis- 
factory for  many.  What  has  been  shown  is  that  if  the 
source  impedance  is  not  constant,  the  common  mode 
input  impedance  must  be  greater  than  the  largest  ex- 
pected difference  in  source  impedance  by  at  least  the 
desired  CMR. 

I should  also  mention  that  RC1  and  RC2  are  not  neces- 
sarily totally  resistive.  They  can  also  be  reactive.  The 
biggest  culprit  is  capacitance,  and  often  just  capaci- 
tance caused  by  circuit  traces  on  the  board.  Consider 
that  10  picofarads  of  capacitance  at  60  cycles  equals 
300  megohms.  This  seems  like  a lot,  but  with  30K  elec- 
trode impedance,  the  CMR  couldn’t  exceed  80db.  With 
80db,  a 1 volt  6QHz  common  mode  signal  would  produce 
a 100  microvolt  normal  mode  signal  which  is  in  the 
range  of  many  of  the  desired  inputs.  Obviously,  if  high 
CMR  is  desired,  buffers  must  be  placed  very  close  to  the 
electrodes  with  a minimum  amount  of  shielded  cable 
between  the  electrode  and  the  input  to  the  buffer.  If  not, 
the  capacitance  of  the  shielded  cable  combained  with 
the  source  impedance  of  the  electrodes  can  seriously 
degrade  the  CMR. 

One  last  quantity  to  worry  about  in  AC  systems  is  lin- 
earity. Linearity  means  how  close  a plot  of  the  input  ver- 
sus the  output  follows  a straight  line,  Non-finearity  will 
introduce  distortion  and  distortion  adds  additional  har 
monicaily  related  frequencies  to  the  input  signal.  De- 
pending on  what  will  or  will  not  be  done  with  the  signal 
later,  this  can  be  important.  For  example,  if  through  the 
computer  program  or  through  frequency  compensation, 
high  frequency  signals  are  boosted,  then  harmonics 
generated  in  the  amplifier  will  be  more  evident. 

DC  SIGNALS 

Wide  band  DC  amplifiers  generally  have  all  the  prob- 
lems of  AC  amplifiers  but  add  some  new  problems  of 
their  own.  If  the  required  frequency  response  is  limited, 
many  problems  in  DC  amplifiers  can  be  resolved  by  filter- 
ing before  amplification.  Filtering  after  amplification  can 
be  dangerous  in  high  AC  noise  environments,  since  the 
amplifier  may  become  nonlinear  on  the  noise  peaks  and 
generate  a DC  error.  Two  problem  areas  in  DC  amplifiers 
cause  a shift  in  the  output  for  a zero  input.  Since  inside 
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an  integrated  circuit  there  are  still  transistors,  I will  use 
pictures  of  transistors  to  depict  the  problems. 

Consider  Figure  2a.  This  is  an  input  stage  to  a typical 
differential  amplifier.  Two  currents  ibl  and  ib2  are  shown 
flowing  into  the  base  of  the  transistors  (if  they  were 
PNP’s,  the  current  would  flow  out).  These  are  the  input 
bias  currents  and  are  the  currents  that  are  necessary  to 
turn  on  the  bipolar  transistor  Every  bipolar  transistor  re- 
quires some  current  even  though  it  can  sometimes  be 
very  small,  i.e.  in  picoamps.  if  VI  is  a perfect  DC  input 
signal,  then  the  input  to  amplifier  Q1  is  equal  to  VI -ibl  * 
RSI.  The  input  to  amplifier  G2  is  -ib2*RS2.  If  the  cur- 
rents are  equal  and  the  source  resistances  are  equal, 
this  will  cause  no  problem.  That  also  is  the  crux  of  the 
solution.  It  is  necessary  to  attempt  to  maintain  the  bias 
currents  as  nearly  equal  as  possible  and  the  source  re- 
sistances as  small  and  as  nearly  equal  as  possible.  This 
can't  always  be  done.  If  R31  is  fixed  (determined  by  the 
signal  source),  RS2  is  generally  a resistor  which  is  add- 
ed to  match  RSI.  It  is  necessary  to  pick  an  op-amp  with 
sufficiently  small  bias  currents  so  that  over  the 
temperature  range,  the  change  in  bias  current  will  not 
cause  excessive  voltage  differences  to  be  generated 
across  the  source  of  resistances.  I should  mention  that 
if  FET  input  op-amps  are  used,  the  input  current  is  gen- 
erally so  small  that  it  is  not  a problem. 

Now  consider  Figure  2b,  In  this  case,  we  have  a situa- 
tion of  perfect  transistors  Q1  and  Q2  with  voltage 
sources  equal  to  their  base  to  emitter  voltages  shown  in 
series  with  the  emitters.  Again,  in  real  life,  these  volt- 
ages are  not  equal.  Any  difference  between  the  two,  either 
at  a static  condition  or  over  temperature  will  look  like  an 
input  signal.  For  example,  if  the  spec  sheet  says  the  in- 
put drift  is  2 microvolts  per  degree  C,  this  means  there  is 
an  unknown  and  uncompensatable  drift  that  can  vary  as 
much  as  50  microvolts  for  every  25  degrees  C that  the 
case  of  the  op-amp  is  changed.  This  input  error,  by  the 
way,  is  also  seen  in  FET  input  op-amps.  In  fact,  it  is  some- 
times worse  in  an  FET  op-amp  than  in  a bipolar  op-amp. 

NOISE 

The  next  item  to  consider  in  low  level  signal  condi- 
tioning is  noise.  Noise  can  come  from  a variety  of 
sources.  Thermal  noise  is  inherent  in  any  resistor,  but  if 


the  signal  source  resistance  is  kept  befow  50K,  it  is  gen- 
erally not  a problem  in  bio-medical  instrumentation.  Not 
that  it  can  be  ignored,  I remember  the  first  time  i tried  to 
measure  a 50  microvolt  signal  using  an  inverting  op-amp 
with  a 1 meg  Input  resistor.  Lots  of  noise!  It  is  always 
best  to  use  a non-inverting  amplifier  for  the  first  stage  to 
minimize  the  source  resistance  the  amplifier  sees. 

There  is  an  additional  noise  whenever  junction  tran- 
sistors are  used  in  the  input  of  an  op-amp.  This  is  called 
semiconductor  or  1/f  noise.  The  latter  name,  because  it 
rises  as  the  frequency  goes  down.  This  means  that  by 
reducing  the  bandwidth  2 to  1 , you  do  not  al ways  reduce 
the  noise  as  much  as  you  expected.  It  also  means  that 
as  the  pass-band  gets  nearer  to  DC,  the  fow  frequency 
noise  increases.  This  noise  is  dependent  on  the  transis- 
tor or  1C  used  and  can  be  minimized  by  observing  the 
manufacturer's  recommended  operating  parameters. 

A third,  and  ever  increasing  source  of  noise,  is  exter- 
nally generated  noise.  This  is  noise  generated  from 
power  lines,  fluorescent  lighting  systems,  diathermy 
machines  and  nearby  radio  transmitters,  Aiso,  most 
microprocessors  are  terrible  offenders.  Power  tine  noise 
is  generally  handled  by  the  common  mode  rejection  of 
the  amplifier.  As  the  power  line  is  modified  by  the  arc 
discharge  in  a fluorescent  light,  it  generates  additional 
high  frequency  signals.  If  the  amplifier  band  pass  is 
much  over  100  cycles  these  can  become  a problem,  too. 
It  is  therefore  necessary  to  assure  the  common  mode  re- 
jection extends  up  to  the  high  end  of  the  amplifier  band 
pass.  It  is  also  often  necessary  to  shield  fluorescent 
lights  with  grounded  copper  screens  to  reduce  their 
radiation.  RF  noise  generated  by  diathermy  and  radio 
transmitters  is  more  difficult  to  reduce.  Sometimes  fil- 
tering between  the  + and  - inputs  of  an  amplifier  with 
a small  disc  capacitor  helps,  but  often  for  very  low  fevef 
measurements,  it  is  necessary  that  they  be  conducted 
in  a screened  room, 

BIG-MEDICAL  SIGNALS 

This  is  an  article  on  medical  electronics,  so  it  would  be 
good  at  this  point  to  describe  some  of  the  more  common 
bio-medical  signals.  Nerves  and  muscles  within  the  body 
generate  electricity  by  electro-chemical  action.  The  elec- 
tricity is  generated  by  an  ionic  chemical  reaction,  similar 
to  that  in  a battery,  as  opposed  to  electricity  that  is  gener- 
ated electro-magnetically,  as  in  a generator.  When  a sig- 
nal is  sent  down  a nerve  from  the  brain  to  one  of  the  skele- 
tal muscles,  it  is  an  electrical  signal.  When  the  muscle 
contracts,  it  also  develops  an  electrical  signal.  These  are 
the  signals  electronic  instrumentation  can  measure. 

The  most  familiar  of  these  signals  is  the  voltage  gen- 
erated by  the  pumping  of  the  heart.  A graph  of  this  volt- 
age is  called  an  Electrocardiogram  which  is  abbreviated 
EKG  (or  EGG,  if  your  instructor  didn't  like  German).  This 
is  the  ’scope  pattern  one  sees  on  the  television  doctor 
shows.  The  EKG  signal  is  a periodic  waveform  with  a 
rather  spiked  appearance  occurring  with  one  cycle 
equal  to  one  heart  beat.  The  frequency  components 
range  from  0,1  Hz  up  to  100  Hz  and  the  amplitude  is 
about  2,5  millivolts,  peak  to  peak.  These  signals  are  de- 
tected by  use  of  surface  electrodes  attached  to  various 
places  across  the  chest  and  to  the  arms  and  tegs. 

Another  important  set  of  signals  are  the  voltages  gen- 
erated by  the  skeletal  muscles  (i.e.,  the  ones  that  move 
our  arms  and  legs).  Plots  of  these  voltages  are  called 
eiectromyographs  or  EMG's,  These  signals  are  produced 
by  the  contraction  of  a single  muscle  cell  and  are  smaller 
in  amplitude,  ranging  from  50  microvolts  to  200-300  micro- 
volts. They  are  much  faster  and  can  have  frequency 
components  up  to  10  KHz.  They  are  generally  observed 
by  inserting  a needle  electrode  directly  into  the  muscle 
through  the  skin.  I'm  told  it  doesn’t  hurt,  but  I prefer  to 
do  my  testing  with  a signal  generator.  The  signals  are 
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not  periodic  as  in  the  EKG,  but  occur  as  the  muscles 
contract.  These  signals  can  be  detected  with  surface 
electrodes,  but  what  happens  then  is  the  combination  of 
many  signals  are  observed  and  the  frequency  compo- 
nent is  much  lower.  With  the  direct  needle  approach,  an 
individual  muscfe  cell  or  motor  unit  can  be  monitored. 

Another  important  bio-medical  signal  is  the  EEG  (Elec- 
troencephalograph, if  you  can  say  it)t  or  brain  waves.  We 
have  ail  seen  these  on  TV  or  at  the  movies  with  the 
6-channel  recorder  plotting  the  brain  wave  as  the  patient 
slipped  off  into  dreamland.  These  signals  are  of  very  low 
amplitude,  often  50  microvolts  peak,  but  are  of  a 
relatively  low  frequency  when  observed  with  surface 
electrodes  on  the  skull. 

So,  in  summary,  the  body-generated  voltages  can  vary 
over  a wide  range  of  frequencies;  from  0.1  Hz  to  over 
IQKHz  and  over  a wide  range  of  levels  from  5-10 
microvolts  peak  to  peak  to  over  5 millivolts  peak  to  peak. 
It  must  be  remembered  that  any  time  the  body  is  in- 
strumented, there  is  a chance  of  picking  up  noise  from 
extraneous  sources,  ft  is  not  uncommon  to  see  half  a 
volt  of  60  Hz  riding  on  a subject,  even  though  there  is  a 
good  reference  ground,  A demonstration  of  this  is  to 
touch  your  finger  to  the  probe  tip  of  an  oscilloscope  and 
note  the  peak  to  peak  voltage.  I’ve  seen  as  much  as  20 
volts  with  this  test. 

EXAMPLE:  A COMPUTER  INTERFACED 
CLINICAL  EKG 

I hope  most  of  you  have  understood  the  above  pages 
of  theory,  because  now  I’m  going  to  get  into  the  good 
stuff:  an  actual  system.  In  recent  years,  there  has  been  a 
substantial  amount  of  study  done  by  the  U.S.  Public 
Health  Service,  as  well  as  many  other  public  and  private 
institutions  towards  the  computer  analysis  of  EKG’s.  I 
personally  have  seen  a system  running  on  an  HP  2000 
Series  computer  which  appeared  to  do  a very  good  pre- 
scanning of  a patient's  EKG.  The  computer  did  not  take 
the  place  of  a doctor  for  final  decision  making,  but  it 
allowed  a technician  to  run  an  EKG,  which  then  could  be 
flagged  if  something  looked  abnormal. 

Computer  analysis  of  an  EKG  is  generally  based  on  a 
12-lead  EKG  analysis.  This  Is  the  name  given  to  the 
various  combinations  of  signals  derived  from  9 elec- 
trodes plus  a reference  connected  to  the  patient.  Table  1 
shows  the  arrangements  and  names  of  the  various 
leads.  For  analysis  by  the  computer,  it  is  necessary  that 
some  of  these  leads  be  taken  concurrently,  because  it  is 
important  that  the  time  relationship  between  the  various 
signals  be  preserved.  The  computer  program  uses  the 
time  relationship  to  determine  the  angle  of  the  vector  of 
the  voltage  generated  by  the  EKG  wave  form  within  the 
heart.  In  other  words,  as  the  muscles  contract  around 
the  heart  and  pump  the  blood,  the  voltage  wifi  look  like  a 
dipole  with  a positive  and  negative  sense.  The  angle  at 
which  this  is  pointing  is  important  in  the  diagnosis  of 
heart  problems.  So  to  do  this,  the  voltages  must  be 
recorded  simultaneously.  Table  1 also  shows  the  stan- 
dard sequence  for  combining  these  12  leads  into  4 sets 
of  3 leads. 

The  usually  accepted  minimum  specifications  for  an 
EKG  and  signal  conditioning  system  are  as  follows: 

A)  Frequency  Response 
± 0.5db  for  .14  - 50Hz 

- 3db  for  .05  - 100  Hz 

B)  Input  Impedance 
500K  minimum 

C)  CMR 

- 60db  at  60Hz 

D)  Gain  Stability 
±5% 


Standard  electrode 

connections  for  12 

lead  EKG 

Electrode 

Name 

Location 

EG 

Reference 

Right  leg 

£1 

LL 

Left  leg 

El 

HA 

Right  arm 

13 

LR 

Left  arm 

E4 

VI 

ES 

V2 

Spaced  across  chest 

E© 

V3 

from  patient's  right 

E7 

V4 

to  left.  See  a medical 

E© 

VS 

tent  for  the  exact 

E9 

V© 

locations 

ELECTRODES  USED  FOR  12  LEAD 

EKG 

Electrode 

Lead 

El  E2 

£3 

E4 

E5  £6  E7  E8  E9 

tmiH 

LL  RA 

LA 

VI 

V2  V3  V4  V5  V© 

t 
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■+ 

12 

- 

IT1 

+ 

aVr 

+ 

- 

aVl 

- 

4 

bV£ 

+■ 

- 

VI 

- 

- 

4- 

V2 

- 

— 

+ 

V3 

- 

- 

+ 

V4 

- 

- 

+ 

VS 

- 

- 

4 

V6 

- 

" 

* 

Note?  When,  more  than  one  electrode  has  the  same  input  sign 

ias  in  V2  where  El 

. E2  and 

E3  are  - 1 

the  electrode  signals 

must  be  averaged. 

not  added 

LEAD  GROUPING  FOR 

TIME  DEPENDENT  ANALYSIS: 

Lead  Set: 

1 

2 

3 4 

Leads : 

I 

aVr 

VI  V4 

11 

a VI 

V2  VS 

III 

aVf 

V3  V© 

Table  1. 

EKG  Electrode  Connections 

To  the  above  specifications,  1 would  like  to  add  that  the 
common  mode  impedance  must  be  greater  than  500K  in 
order  to  obtain  60db  common  mode  rejection  with  a nor- 
mal electrode  hook-up.  This  is  because  the  electrode's 
impedance  can  be  as  high  as  5K  and  a difference  of  500 
ohms  between  the  impedance  of  electrodes  with  a 500K 
input  Impedance  would  limit  the  common  mode  rejec- 
tion to  60db,  Because  of  this,  ! suggest  a common  mode 
input  impedance  in  excess  of  100  megohms. 

Let’s  assume  that  the  approach  in  this  EKG  process- 
ing system  will  be  to  record  3 seconds  of  1 set  of  3 
leads,  then  stop  and  load  that  data  onto  disk  to  save  it. 
The  next  set  of  3 leads  can  then  be  recorded  and  so  on. 
To  record  the  data,  what  realty  is  necessary  is  to  signal 
condition  it  with  the  appropriate  amplifier,  convert  it 
with  an  analog  to  digital  converter,  and  then  store  it  in 
RAM,  A good  question  is,  how  much  RAM  will  It  take?  tf 
a single  lead  is  sampled  once  every  millisecond,  or  1000 
samples  per  second,  it  should  be  easy  to  reconstruct  a 
signal  with  a frequency  response  to  100  cycles.  That 
means  there  are  1000  samples  per  second  per  lead. 
There  are  three  leads  for  three  seconds  which  equals 
9000  samples.  With  an  8-bit  A/D,  this  would  take  9K  of 
RAM.  That's  not  too  bad.  In  fact,  one  could  take  all  4 
sets  and  put  them  into  36K  if  there  was  that  much  re- 
maining after  the  control  program  was  loaded.  But 
assume  for  the  time  being,  that  a set  wilt  be  stored  and 
then  moved  to  disk.  This  means  there  will  be  a gap  be- 
tween the  sensing  of  the  sets  of  leads,  but  that  is  no 
problem.  The  program  should  also  control  the  timing 
and  the  selection  of  the  various  input  signals  to 
generate  the  proper  EKG  leads. 

Figure  3 is  the  block  diagram  of  the  hypothetical  sys- 
tem. The  inputs  are  9 electrode  signals,  referred  to  a 
common  electrode.  To  minimize  common  mode  prob- 
lems, these  should  be  buffered  as  near  as  possible  to 
the  patient.  At  the  level  of  EKG  signals,  it  is  generally 
sufficient  to  buffer  them  with  a unity  gain  amplifier. 
Naturally,  differential  amplifiers  would  be  better,  but 
much  more  complex  and  should  be  required  only  in  high 
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Figure  3.  Block  Diagram  EKG  System 


noise  environments.  An  LM-324  op-amp  or  a 741  type  op- 
amp  should  work  fine.  A lower  noise  version  of  the  324, 
the  Harris  HA1-4741,  will  give  improved  performance. 


It  can  be  seen  from  Table  1 that  some  of  the  leads  are 
generated  by  the  average  of  various  input  signals.  This 
average  can  be  obtained  by  tying  the  3 input  leads 
together  through  averaging  resistors,  but  this  lowers 
the  input  impedance  to  the  system  and  increases  the 
common  mode  problems.  A much  better  way  is  to  do  the 
averaging  after  the  buffer  amplifiers.  Again,  a simple  op- 
amp  circuit  will  handle  this. 

Next,  there  needs  to  be  a multiplexer  which  is  con- 
trolled by  the  computer  to  select  the  desired  input  leads 
and  connect  them  to  the  differential  amplifier.  The  leads 
shown  ( + ) in  Table  1 go  to  the  non-inverting  side  of  the 
diff-amp  and  the  {-)  signals  to  the  inverting  side. 

Figure  4 is  a diagram  of  a differential  amplifier  suit- 
able for  use  in  this  circuit.  It  can  provide  a fair  amount  of 


gain  (up  to  500:1)  with  only  1 low  frequency  time  cons- 
tant with  good  DC  stability.  Again,  LM-324  op-amps  will 
work  fine  in  this  circuit,  but  they  must  have  low  noise 
specs  since  the  inputs  are  at  their  original  level. 

A brief  description  of  the  amplifier  is  as  follows:  The 
differential  amplifier  consists  of  2 amplifiers,  U1  and  U2 
with  feedback  resistors  R2  and  R3  driving  into  a com- 
mon feedback  network  consisting  of  R1  and  Cl.  R2 
must  equal  R3.  The  inclusion  of  Cl  gives  each  amplifier 
a DC  gain  of  unity  but  an  AC  gain  equal  to  R2/(R1/2).  The 
inclusion  of  Cl  is  mandatory  since  the  electrodes  can 
have  DC  offsets  over  0,1  volt  which  would  be  amplified, 
causing  saturation  of  the  diff-amp.  R1  Cl  is  an  AC  time 
constant  in  the  low  end  of  the  system  and  must  be  suffi- 
ciently below  the  pass  band  to  not  cause  any  wave  form 
distortion.  The  outputs  of  U1  and  U2  are  equal  to  the  dif- 
ference in  the  input  signals  times  the  gain  determined 
by  R1  and  R2.  Any  common  mode  signal  is  also  present, 
but  it  isn't  amplified.  Amplifier  U3  removes  the  common 
mode  component  by  inverting  the  U1  output  and  com- 
bining (subtracting)  it  with  the  U2  output  through  sum- 
ming resistor  R6  and  R7.  The  current  output  from  R6  and 
R7  is  proportional  to  the  difference  in  the  input  with  any 
common  signal  removed.  The  resistors  should  all  be  1 % 
and  R7  may  be  trimmed  if  necessary  to  balance  the  sys- 
tem for  common  mode  signals.  To  test  for  common 
mode  balance,  drive  both  inputs  with  a common  1 volt 
60  cycle  signal  and  trim  R7  for  a null  at  the  output. 

As  mentioned  previously,  for  safety  reasons,  it  is  best 
to  isolate  the  preamplifier  from  the  system  ground.  This 
can  be  done  by  converting  from  voltage  to  frequency 
and  then  isolating  It  with  an  opto-isolator  as  shown  in 
Figure  3. 
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Figure  5 shows  a circuit  I like  for  linearly  converting 
an  input  current  to  an  output  pulse  train  of  varying  fre- 
quency. This  circuit  will  exhibit  non-linearity  of  less 
than  ±.2%  over  a 3 to  1 change  in  frequency.  Here  is 
how  it  works.  The  input  must  be  driven  from  a current 
source  such  as  the  summed  output  of  the  differential 
amplifier  in  Figure  4.  This  current  is  applied  to  the  sum 
input  of  op-amp  U1,  along  with  a bias  current  from  the 
power  supply  through  R1.  This  input  current  will  drive 
the  output  of  the  amplifier  negative  supplying  current 
through  Cl  to  balance  the  input  current.  This  forces  the 
voltage  change  across  Cl  to  be  a linear  ramp  propor- 
tional to  the  input  current.  If  the  output  of  U1  is  allowed 
to  fall  to  a fixed  voltage  and  then  is  reset,  the  relation- 
ship between  input  current  and  repetition  rate  of  the 
ramp  is  given  by  the  following  equations: 

Across  a capacitor, 

dV/dT  = l/C 

where  dV  means  the  change  in  voltage  and  dT  the 
change  in  time 

or  1/dT  = l/(C*dV) 

If  we  could  reset  the  circuit  instantly,  and  if  the  change 
in  V is  fixed,  i.e.  dV  = VI,  then: 

1/dT  = l*(1/(C*V1)) 
or  1/dT  = Kl 

but  1/dT  is  frequency,  so  the  frequency  is  proportional 
to  input  current 

A divider  from  the  + 5 supply  consisting  of  R3  and  R4, 
which  are  generally  made  equal,  allows  the  output  of  U2 
to  go  to  -5  volts  before  the  junction  of  the  divider 
crosses  0.  At  that  point,  it  changes  the  output  of  the 
comparator  U2  which  is  an  LM-31 1.  The  comparator  then 
triggers  U3,  the  reset  one-shot.  The  Q output  of  the  one- 
shot  goes  positive  for  a time  set  by  R5  and  C2.  The  one- 
shot  feeds  back  a pulse  of  a fixed  width  to  the  positive 
input  of  U2  which  drives  the  output  of  U2  positive.  When 
it  drives  positive,  the  base  resistor,  R2,  connected  to  Q1 
causes  Q1  to  conduct  and  clamps  the  voltage  across 
the  capacitor  Cl  to  0 preparing  for  the  next  ramp.  It  is 
important  that  this  reset  period  be  a very  small  percen- 
tage of  the  ramp  length  or  it  will  cause  non-linearities, 
but  it  must  be  long  enough  so  that  Q1  can  completely 
discharge  Cl.  This  is  not  usually  a difficult  constraint  if 
the  frequency  range  is  set  from  about  2KHz  to  6KHz. 
The  output  from  the  one-shot  is  then  used  to  drive  an 
LED  isolator. 

There  will  now  be  a variable  frequency  pulse  train  pro- 
portional to  the  EKG  signal  at  the  computer  side  of  the 
LED  isolator.  Referring  to  Figure  3,  the  next  thing  to  do 
is  to  reconstruct  the  original  wave  forms.  Figure  6 
shows  a circuit  that  is  suitable  for  this  purpose. 

The  operation  of  this  circuit  is  based  on  the  fact  that 
if  for  each  input  pulse,  an  output  pulse  of  fixed  width 
and  amplitude  is  generated,  their  long  time  average  will 
be  a DC  voltage  proportional  to  the  input  pulse  frequen- 
cy. It  is  mandatory  that  the  output  amplitude  be  fixed, 
and  that  the  pulse  width  remain  constant.  To  insure  fixed 


amplitude,  a CMOS  buffer  is  used,  and  as  its  power  sup- 
ply, a constant  reference  voltage. 

The  output  impedance  will  be  under  200  ohms  and  the 
buffer  can  switch  from  ground  to  the  reference  voltage 
with  very  little  offset.  The  input  pulse  train  triggers  a 
one-shot,  U1,  whose  output  drives  the  CMOS  buffer,  U2 
generating  a train  of  pulses  of  fixed  width  and  amplitude 
equal  to  the  reference  voltage.  The  average  (DC)  value  of 
these  pulses  can  vary  from  nearly  zero  to  the  reference 
voltage  as  the  input  frequency  goes  from  DC  to  blue 
light.  For  maximum  linearity,  it  should  be  kept  between 
0.2  and  0.8  times  the  reference. 

Since  this  signal  has  a DC  component  (with  respect  to 
the  EKG  signal  which  had  a zero  average  value)  RC  net- 
work R1-C1  is  necessary  to  isolate  the  DC  component.  It 
is  important  to  note  that  even  though  the  input  to  this 
network  is  a pulse  train,  the  network  is  really  acting  on 
the  long  term  average  of  the  DC  level  contained  in  the 
signal,  and  is  therefore  a low  frequency  term  in  the  re- 
sponse of  the  total  system.  Its  time  constant  must  be  low 
enough  that  it  will  properly  handle  the  EKG  information. 

The  remainder  of  the  components  form  a low  pass 
2nd  order  filter.  A description  of  this  circuit  can  be 
found  in  most  books  on  active  filters  (such  as  “Manual 
of  Active  Filter  Design”  by  Hilburn  and  Johnson,  pub- 
lished by  McGraw  Hill).  This  filter  determines  the  high 
frequency  response  of  the  system,  and  should  be  set  to 
provide  a natural  frequency  of  100  Hz  with  a damping  of 
0.7.  If  the  minimum  VCO  frequency  is  kept  above  2KHz, 
the  system  noise  contributed  by  the  VCO  chopping  fre- 
quency should  by  at  least  60db  down  from  the  full  scale 
output  of  the  system. 

These  blocks  have  been  built  and  tested  in  various 
configurations  and  typical  performance  as  follows: 

: ±0.5db  0.1  to  50  Hz 
- 3db  @ 0.04  Hz  and  100  Hz 
185  Megohm 

1 lOdb  @ 60Hz,  RSI  = RS2  = 
5K 

89db  @ 60Hz,  RSI  = 5K: 
RS2  = 10K 

± 2%,  Temp  = 5 to  45  deg  C 
± 0.5% 

3.8  microvolts  p-p, 

RSI  = RS2  = 5K 


A)  Frequency  respons* 

B)  Input  impedance: 

C)  CMR: 


D)  Gain: 

E)  Nonlinearity: 

F)  Noise: 


SUMMARY 

The  above  circuits  are  intended  to  be  a starting  point 
to  prod  the  imagination  and  ingenuity  of  my  hardware- 
inclined  readers.  Hopefully,  they  will  get  together  with 
some  of  the  medical  profession  and  a software  expert  or 
two,  and  advance  the  state  of  the  art  of  bio-medical  in- 
strumentation. I don’t  mean  to  say  that  the  small 
systems  community  can  build  a better  system  than  the 
“Big  Boys,”  but  I’ll  bet  they  could  do  the  job  for  a lot 
less  money!  □ 

Mr . Balcom  can  be  contacted  by  writing  to:  Orv 
Baicom,  Brown  Dog  Engineering,  Box  427,  Lomita,  CA 
9071 7.U 
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Computerized  arms  and  legs  . . . electronic  speech 
synthesis  . „ . voice  recognition  , . , visual  pattern  recog- 
nition, Robots?  No,  humansl  The  introduction  of  micro- 
computers into  the  medical  world  has  brought  us  a giant 
step  closer  to  bionic  people.  Although  at  present  the 
majority  of  medical  applications  of  microcomputers  are 
in  making  intelligent  instruments  (and  smart  they  are!)T 
in  the  near  future  we  can  expect  to  see  microcomputers 
used  in  replacement  parts  for  the  body  or  to  extend  our 
present  functions.  In  this  article  we  will  take  a look  at 
how  microcomputers  are  being  used  in  various  health 
care  areas  today,  and  then  we  will  briefly  step  into  the 
future  to  see  what  we  can  expect. 

THE  BEGINNINGS 

Biomedical  engineers  have  long  awaited  the  micro- 
computer to  solve  some  of  the  problems  in  medicine.  In 
medical  instrumentation,  safety  and  reliability  are  of  ut- 
most importance  since,  as  In  aviation  and  space  elec- 
tronics, lives  depend  on  their  correct  function.  So,  when 
the  microcomputers  arrived  and  when  engineers  finally 
learned  how  to  make  them  work,  they  were  used  immedi- 
ately for  data  collection,  signal  processing  and  display, 
in  addition  to  improving  safety  and  reliability. 

But  even  before  the  mass  marketing  of  microproces- 
sors, an  engineer  at  Massachusetts  General  Hospital, 
Ed  Trautman,  realized  the  benefits  of  a programmable  in- 
strument. He  put  together  some  memory,  logic,  and  a 
calculator  chip  to  construct  an  instrument  that,  with 
nearly  identical  hardware,  carried  out  two  entirely  differ- 
ent functions  by  mere  software  changes.  The  two  instru- 
ments were  a cardiac  output  computer  and  a neuromus- 
cular transmission  analyzer. 

Although  the  instrument  was  calculator-based,  Traut- 
man saw  the  advantages  of  microcomputers  in  bio-engi- 
neering  research  and  in  hospital  instrumentation.  He 
predicted  that  with  microcomputers: 

•cost  savings,  increasing  the  number  of  instruments 
available  to  hospitals,  researchers,  and  clinicians,  might 
be  produced  by  the  ability  to  change  instrument  func- 
tion with  software  changes. 

•modifications  and  adaptations  could  easily  be  imple- 
mented to  keep  pace  with  changing  requirements. 


•functions  which  are  now  prohibitively  expensive  to 
instrument  cou  Id  be  very  possible. 

•monitoring,  which  is  currently  far  too  expensive  to  pro- 
vide commonly,  could  be  available  for  every  patient 
who  might  require  it. 

Trautman’s  predictions  have  largely  come  true  in  the 
four  years  since  his  original  paper  One  exception  is  that 
some  manufacturers  seemed  to  have  used  the  new  “com- 
puterized" capabilities  of  their  instruments  as  an  ex- 
cuse to  increase  their  prices  when,  in  fact,  they  have 
decreased  their  production  costs. 

MICROCOMPUTERS  AND  MEDICAL 
INSTRUMENTATION 

Although  microcomputer  systems  are  being  used 
widely  in  medicine,  medical  applications  account  for 
only  3%  of  all  uses  of  microcomputers.  This,  of  course, 
is  due  to  their  mass  consumption  in  the  automotive,  ap- 
pliance, military,  and  personal  computer  markets, 
personal  computer  markets. 

By  far  the  most  prevalent  use  for  microcomputers  in 
medicine  today  is  in  making  patient  monitors  “smart." 
These  intelligent  instruments  process  the  raw  signals 
from  the  patient,  producing  an  output  display  which  is 
clinically  much  more  useful.  This  can  be  seen  in  Figure 
1.  The  first  example  denotes  how  three  different  elec- 
trocardiogram (EGG)  tracings  can  be  electronically 
reduced  to  a single  plot  called  a vectorcardiogram.  The 
vectorcardiogram  (VCG)  is  a spatial  summation  of  the 
electrical  activity  of  the  heart  and  represents  the  net 
direction  of  heart  muscle  depolarization.  Changes  in  the 
shape  of  the  VCG  can  be  used  to  diagnose  a variety  of 
heart  conditions. 

The  second  example  shows  how  an  electroencephalo- 
gram (EEG)  can  be  processed  to  analyze  its  frequency 
content.  An  EEG,  unlike  an  EGG  from  the  heart,  is  a non- 
cyclic  and  seemingly  random  signal.  Thus,  it  is  more  dif- 
ficult to  extract  usable  information  from  the  EEG  by 
mere  visual  inspection.  Using  fast  fourier  transform 
techniques,  smart  monitors  can  provide  the  physician 
with  a chart  indicating  how  the  frequency  content  of  the 
brain  waves  is  changing  in  time. 

These  examples  indicate  how  microcomputer-based 
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monitors  can  be  used  to  extract  the  clinically  useful 
parameters  from  the  raw  physiological  data,  Presently, 
the  raw  EEG  and  ECG  are  used  clinically  more  than  the 
processed  forms.  However,  with  the  future  availability 
of  smart  monitors,  the  trend  will  continue  towards  com- 
puterextraction  of  more  useful  parameters. 

Now  let’s  look  at  some  microcomputer-based  medical 
instruments  that  have  been  designed  to  date.  When  an 
instrument  contains  a microcomputer,  it  can  process 
data  and  also  do  several  unrelated  functions  largely  by 
software  changes  and,  to  a lesser  degree,  hardware 
additions  and  changes.  Engineers  at  the  Microcomputer 
Engineering  Lab  at  MIT  have  used  this  concept  and  have 
designed  a box  containing  a microcomputer  into  which 
a number  of  different  modules  may  be  plugged  (Photo  1). 
The  modules  consist  of  such  things  as  analog-to-digital 
convertors;  interfaces  to  Selectric  typewriters,  tele- 
types, and  oscilloscopes  for  input  and  output;  and  inter- 
faces to  tape  and  disk  systems  for  mass  storage.  Also 
included  are  modules  which  do  signal  processing  such 
as  spectral  analyses  and  correlations. 

By  selecting  the  right  combination  of  modules  and 
programs,  the  following  instruments  may  be  realized: 
■cardiac  output  monitor 
■arrhythmia analysis  monitor 
•portable  EKG  computer 
•vestibular  function  tester 
•regional  blood  flow  monitor 
•pulmonary  function  tester 
•microwave  radiometer 

Of  course,  countless  other  instruments  may  be  made; 
the  number  is  limited  only  by  the  user's  imagination. 

To  aid  the  user  in  developing  his  own  custom  applica- 
tions, the  MiT  engineers  have  developed  a programming 
language  called  STOIC  (for  STack  Oriented  Interactive 
Compiler).  The  language  allows  one  to  create  his  own 
commands  to  use  the  instrument  as  he  pleases  and  eli- 
minates the  need  for  a technician  having  to  learn  a com- 
puter language.  Since  the  instrument  design  is  done  on- 
ly once  (and  no  redesign  and  manufacturing  need  be 
done  for  each  instrument  configured),  the  cost  of  the 
system  is  drastically  reduced,  eliminating  one  of  the 
problems  of  medical  instrumentation  today. 

Another  example  to  demonstrate  just  how  smart 
these  instruments  are  is  a microcomputer-based  patient 
monitor  developed  in  San  Diego.  Completely  contained 
inside  one  plug-in  module  for  a standard  physiological 
recorder,  the  unit  was  designed  so  the  user  needs  only  to 
turn  the  instrument  on  and  connect  the  patient.  The 
computer  does  the  rest.  It  is  primarily  used  for  monitor- 
ing bioelectric  data  but  can  measure  and  process  just 
about  any  of  the  important  physiological  parameters.  In 
addition  to  its  signal  processing  tasks,  the  system  can 
automatically  do  the  following: 

•continual  ly  check  itself  for  correct  operation 
•verify  incoming  data  by  checking  lead  impedances 
•adjust  analog  input  gain  to  keep  signals  within  range 
•calibrate  itself 

•notify  medical  personnel  in  case  of  emergency 
•communicate  with  the  physician  by  various  displays 

The  prototype  unit  was  built  at  a cost  of  $3,000,  but 
subsequent  units  could  be  manufactured  for  much  less, 
making  this  computer-based  instrument  well  within  the 
budgets  of  most  intensive  care  units. 

What  is  commercially  available  today?  Not  a lot,  but 
new  products  are  appearing  every  week.  There  is  a desk 
top  pulmonary  function  computer  which  is  pre-pro- 
grammed with  predictable  normals  for  male  or  female, 
adult  or  child.  The  unit  displays  eleven  different  lung 
parameters  calculated  from  a single  breathing  into  a dis- 
posable sensor.  The  calculations  take  into  considera- 
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tion  the  age,  sex,  and  weight  of  the  patient,  the  values  of 
which  are  entered  prior  to  the  test.  The  device  is  port- 
able and  requires  minimal  training  to  operate.  Another 
device  monitors  the  pulse  rate  of  a person  riding  an  ex- 
ercise bicycle  and  calculates  a ‘‘health  factor11  based  on 
the  rider's  weight,  age,  sex,  pulse  rate,  and  the  loading 
on  the  bicycle  pedals, 

in  the  previously  mentioned  devices,  the  microcom- 
puters were  used  as  “computers.”  In  one  of  the  new 
computer  automated  tomographic  scanners  (CAT  scan- 
ners), they  are  used  as  “components”  in  a larger  mini- 
computer-based  instrument.  The  CAT  scanner  takes 
thousands  of  dot-sized  X-ray  pictures  radially  around  a 
particular  part  of  the  body  and  reconstructs  an  image 
representing  a “slice"  through  that  part  of  the  body. 
Four  microcomputers  are  used  to  control  the  fast  ana- 
log-to-digital  converters  that  must  be  used  to  collect  all 
the  data  in  a reasonable  amount  of  time. 

Another  widespread  use  at  present  is  in  automating 
the  clinical  laboratory.  The  microcomputers  are  being 
used  to  automate  radio-immuno  assays,  differential 
blood  cell  counts,  toxocological  studies,  and  a host  of 
other  procedures, 

COMPUTERS  FOR  THE  HANDICAPPED 

Most  of  the  applications  already  mentioned  could 
have  used  minicomputers  although  awkwardly  and  cost- 
ly. Rehabilitation  medicine,  however,  offers  some  areas 
of  applications  unique  to  a miniaturized  controller  such 
as  a microcomputer,  in  particular,  prosthetics  (artificial 
limbs)  is  where  much  of  the  work  has  been  concentrated. 

The  major  problem  with  prostheses  to  date  has  not 
been  so  much  with  their  mechanical  nature  but  rather 
with  their  control.  Electrical  signals  from  muscles  (EMGs) 
have  been  successfully  used  to  control  prosthetic 
devices.  The  more  degrees  of  freedom  in  the  artificial 
arm,  Indeed  the  more  functional  it  is,  the  more  complex 
must  be  the  control  signal  from  the  muscles.  That  is, 
EMGs  from  many  muscles  must  be  used. 

Two  problems  with  obtaining  these  muscular  control 
signals  are:  (1)  the  more  muscles  you  “tap”  for  control 
signals,  the  more  awkward  is  the  device  to  wear,  and  (2) 
every  amputee's  stump  is  different  as  to  the  location 
and  fidelity  of  the  signals  available.  These  problems, 
however,  can  be  rather  nicely  solved  using  microcom- 
puters. Using  a microcomputer-based  function  separa- 
tion algorithm,  finer  detection  of  usable  control  signals 
is  possible  allowing  a reduced  number  of  electrodes. 
And  since  the  control  function  processing  is  done  in 
software,  parameter  changes  can  be  made  to  tailor  each 
device  to  the  individual  wearing  it  (see  INTERFACE  AGE, 
June  1977). 
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But  what  about  the  severely  handicapped,  such  as 
quadriplegics?  How  can  they  communicate  with  the 
world?  How  can  they  be  educated?  Quite  possibly  this 
will  be  accomplished  by  the  movement  of  their  eyes. 
Bioelectric  signals  from  the  eye  muscles  are  one  of  the 
last  physiological  systems  to  be  degraded  in  many 
neurological  impairments.  Noting  this,  Mr.  Ira  Laefsky,  a 
student  in  the  Computer  and  Information  Science  De- 
partment of  the  University  of  Pennsylvania  is  designing 
a microcomputer-based  educational  and  environmental 
control  device  for  the  severely  handicapped  using  eye 
muscle  movements  or  electro-oculograms  (EOGs)  as  the 
means  of  communication  with  the  student  (Figure  2). 
Various  words  or  symbols  are  displayed  on  the  TV-type- 
writer  display.  As  the  student  looks  at  one,  his  eye  posi- 
tions are  digitized  and  sent  to  the  microcomputer,  and 
in  this  manner  he  can  “teir  the  machine  answers  to 
questions  (for  educational  purposes).  He  can  also  tell  it 
to  turn  on  lights,  dial  phones,  and,  if  connected  to  a 
speech  synthesizer,  to  talk. 


Figure  2.  Educational  and  environment  control  device 
for  the  severely  handicapped  using  electro-oculograms 
for  person-computer  communication. 


There  are  many  projects  of  varying  degrees  of  diffi- 
culty that  would  be  potentially  beneficial  to  the  handi- 
capped, such  as  a talking  terminal  for  the  blind  using  a 
speech  synthesizer,  a voice  input  telephone  dialer  for 
the  severely  arthritic,  a cheap  and  reliable  device  for 
embossing  the  Braille  character  set,  and  a computer 
communication  network  for  shut-ins.  Unfortunately, 
there  are  problems  with  the  commercial  development  of 
these  devices  in  that  the  market  is  limited  for  a particu- 
lar device.  Therefore,  the  price  must  be  high,  and  many 
of  the  handicapped  can  barely  afford  even  the  most 
basic  items  presently  available  to  them  today. 

To  this  end  a small  group  of  interested  people,  under 
the  leadership  of  Dr.  Robert  Suding  (The  Digital  Group), 
met  at  Personal  Computing  77  in  Atlantic  City  last 
August  to  discuss  some  problems  of  the  handicapped 
and  how  the  computer  might  help.  Efforts  of  the  group 
have  largely  been  carried  on  by  Warren  Dunning  of  the 
Franklin  Institute  in  Philadelphia  and  myself.  The  group  s 
main  purpose  is  to  let  people  know  what  problems 
need  solutions  and  also  what  items  have  potential  appli- 
cations towards  helping  the  handicapped.  We  are  doing 
this  through  articles  in  the  computer  publications,  by 
having  booths  at  the  major  computer  shows,  and  by  a 


newsletter  soon  to  be  published.  For  more  information 
on  this  group,  write  to  Computers  for  the  Handicapped, 
c/o  Warren  Dunning,  5939  Woodbine  Avenue,  Philadel- 
phia, Pennsylvania  19131. 

MEDICAL  OFFICE  MANAGEMENT 

Small  systems  aimed  at  managing  small  medical 
practices  are  beginning  to  be  seen.  Several  are  available 
and  are  in  the  $10-15,000  range.  These  usually  include 
CPU,  32  to  64 K memory,  dual  floppies,  CRT,  and  printer. 
Software  included  covers  patient  information,  treat- 
ment, accounts  payable  and  receivable,  insurance 
coverage,  and  payroll. 

A new  publication  aimed  at  keeping  the  physician  in- 
formed about  office  management  systems  as  well  as  a 
host  of  other  developments  on  microcomputers  and 
medicine  is  now  available.  It  is  called  Physicians  Micro- 
computer Report  and  is  edited  and  published  by  Dr. 
Gerald  Orosz,  Box  6483,  Lawrenceville,  NJ  08648. 

THE  FUTURE 

Medical  instrumentation  will  continue  to  shrink  in 
size  and  double  in  capacity  until  the  physician’s  black 
bag  actually  contains  a tiny  diagnostic  computer  sys- 
tem. Stethoscopes  will  connect  to  it  for  on-line  recogni- 
tion of  abnormal  heart  sounds  and  opthalmoscopes  will  be 
connected  for  visual  studies.  But  there  will  be  more.  Pop 
a few  electrodes  on  the  patient  and  the  black  bag  will  do 
ECGs,  nerve  conduction  studies,  evoked  potential  analy- 
ses, EEG  spectral  analysis,  and  EMGs.  It  will  then  pro- 
cess the  data,  tell  the  doctor  if  there  are  any  abnormali- 
ties, and  store  the  data  in  its  memory  until  the  day's  re- 
sults can  be  dumped  into  a central  hospital  computer. 

Hopefully,  fewer  people  will  be  in  the  hospital  due  to 
the  personal  computer  revolution.  When  the  day  arrives 
when  home  computers  are  as  common  as  television 
sets  and  when  all  of  these  computers  are  tied  into  cen- 
tral information  networks,  primary  medical  care  might 
just  as  well  be  done  electronically.  A fairly  comprehen- 
sive physical  examination  could  be  carried  out  by  an 
average  person  guided  by  a computer  graphics  terminal 
and  using  only  a minimum  of  readily  available,  inexpen- 
sive instruments  (penlight,  tongue  depressor,  stetho- 
scope, reflex  hammer,  etc.). 

Before  self-diagnosis  programs  come  about,  there 
will  be  programs  dealing  with  preventive  medicine,  and 
rightly  so.  Health  risk  analyses,  to  help  you  prevent 
diseases,  are  just  now  appearing  on  computer  screens. 
The  computer  asks  whether  you  smoke,  drink,  exercise, 
what  you  eat,  your  weight,  height,  sex,  and  age,  and 
many  other  questions.  It  then  reports  back  with  a health 
appraisal  in  the  form  of  how  many  years  you  can  expect 
to  live  continuing  the  same  life  style.  Most  important,  it 
can  analyze  your  life  style,  diet,  and  social  habits  and 
make  recommendations  for  living  a healthier  life. 

Prosthetics  research,  however,  with  its  bionic  flavor, 
will  certainly  be  the  field  to  lead  us  into  the  “far  out” 
future  of  microcomputer  applications  in  medicine.  Arti- 
ficial appendages  will  increase  in  complexity  until  they 
approach  their  human  analogs.  They  will  be  complete, 
from  the  optimum  control  and  functions  down  to  artifi- 
cial skin  itself.  The  real  advance  that  will  grow  out  of 
this  field  will  be  the  development  of  a method  of  direct 
brain-computer  communication.  Once  this  has  been 
achieved  we  will  truly  step  into  the  Bionic  Age  and  hope 
fora  peaceful  symbiosis  of  man  and  computer. □ 


An  annotated  bibliography  of  microcomputer  applica- 
tions in  medicine  is  being  prepared  by  the  author . If  you 
are  interested  in  receiving  a copy  or  in  corresponding 
about  the  impact  of  microcomputers  in  medicine,  write 
to:  Dick  Mobert,  Department  of  Neurosurgery,  Thomas 
Jefferson  University,  Philadelphia,  PA  19107 . 
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CODE  EXTENSION  - GENERAL  PRINCIPLES 

Over  ten  years  ago  it  was  recognized  that  ASCII  was 
the  basis  for  codification  of  the  various  symbols  used 
throughout  the  world.  Through  it,  libraries  could  store 
encoded  books  as  well  as  printed  books.  And  while  elec- 
tronic mail  may  be  quite  simple  with  ASCII  and  its 
Roman  alphabet,  that’s  not  the  alphabet  of  all  countries. 
The  USSR  uses  Cyrillic,  the  Japanese  use  Katakana,  and 
the  Arab  world  uses  its  own  semi-script  alphabet.  More- 
over, to  send  a mathematics  textbook  by  electronic  mail 
one  would  have  to  be  able  to  encode  the  formulas  and 
special  symbols  peculiar  to  mathematics,  which  in- 
cludes many  Greek  characters! 

This  is  where  the  ESCape  character  and  ESCape  se- 
quences come  in.  You  can  get  the  whole  complicated 
story  from  ISO  Standard  2022  (or  EGMA-35)  on  Code  Ex- 
tension Procedures.  But  it  will  be  easier  to  think  of 
reproducing  many  ASCII  Code  Tables  on  the  pages  of  a 
book,  then  replacing  the  ASCII  symbols  on  all  but  the 
first  page  with  the  other  alphabets  we  need. 

Then  we  make  sure  that  everyone  in  the  world  has  the 
same  (code)  book.  (The  resemblance  to  military  code 
books  is  intentional,}  That’s  done  by  registering  the 
page  number  assignment  to  characters  (actually  either  a 
control  set  or  a graphic  set,  but  not  both)  with  the 
French  Standards  Body  AFNOR.  That’s  the  Association 
Francaise  de  Normalisation,  Tour  Europe  Cedex  7, 
92080  Paris  La  Defense,  FRANCE.  But  you’ll  find  it 
perhaps  easier  to  get  it  from  ANSI  (see  data  in  the  first 
installment,  INTERFACE  AGE,  May  1978). 

The  registration  procedure  is  spelled  out  in  ISO  Stan- 
dard 2375.  It  is  carefully  controlled  to  prevent  frivolity 
and  cluttering  up  the  assignment  books,  for  that  all 
costs  money.  But  the  important  control  and  graphic  sets 
of  the  world  may  be  registered  and  assigned  their  own 
unique  ESCape  sequence  for  calling  or  invoking  them, 

CODE  EXTENSION  - BASIC  RULES 

The  control  ESC,  when  encountered  in  a datastream, 
means  that  all  characters  following  it,  up  to  and  including 
the  first  character  from  sticks  3 to  7,  have  special  interpre- 
tation. The  delimiting  character  is  called  a “final”  (F). 
Those  between  ESC  and  the  final  are  called  “intermedi- 


ates” (I).  All  of  the  codes  in  stick  2 can  serve  as  interme- 
diate characters  in  ESCape  sequences  of  3 or  more  char- 
acters in  length.  The  entire  group  of  characters  from 
ESC  through  the  final  is  called  an  ESCape  sequence. 

ESCape  sequences  obviously  require  buffers  for  inter- 
pretation, for  we  cannot  know,  when  they  begin,  how 
long  they  will  be.  Sequences  of  length  2 are  for  single 
controls.  If  the  character  following  ESC  is  from  stick  3, 
the  sequences  are  for  private  usage,  of  the  class  Fp.  If  it 
is  from  sticks  4 or  5,  they  mean  single  controls,  of  the 
class  Fe,  from  an  appropriate  set  of  32.  If  from  sticks  6 
or  7 (except  7/15),  they  are  of  the  class  Fs,  composed  of 
si  ngie  controls.  This  is  elementary  extension. 

A more  complex  type  of  extension  is  the  simulation  of 
one  or  more  8-bit  character  sets  by  alternating  between 
two  7-bit  sets.  The  home  base  set  consists  of  the  CO  (32 
controls)  set  and  the  GO  (94  graphics  plus  space  and  DEL), 
The  alternate  sets  consist  of  the  Cl  (32  controls)  set  and 
and  the  G1  (94  graphics  plus  space  and  DEL),  The  8-bit 
set  (it  doesn’t  have  to  be  just  theoretical  if  you  have  a full 
8-bit  capability)  consists  of  the  four  parts  C0-G0-C1-G1 . 

These  four  types  of  sets  are  ail  invoked  (designated) 
by  3-character  ESCape  sequences  in  this  manner,  where 
F is  the  final  (3rd)  character; 

Sequence  Invokes  Set  Type 

ESC  in  F CO 

ESC  2/2  F Cl 

ESC  a/S  for  2/12)  F GO 

ESC  2/9  Cor  2/1S)  F G1 

The  final  character  "F”  selects  the  particular  set  to  in- 
voke, Once  invoked,  encountering  or  entering  an  SO 
shifts  to  the  G1  set  in  force;  an  SI  shifts  to  the  GO  set  in 
force.  SO  and  SI  do  not  affect  the  control  set, 

ISO  Standard  2022  defines  these  matters  in  far  more  de- 
tail, but  that  Is  enough  for  here.  That  document  is  compli- 
cated and  ingenious,  and  deserves  substantial  study. 

THE  CODE  EXTENSION  REGISTRY 

Table  1 identifies  the  graphic  sets  registered  to  date. 
Table  2 identifies  the  control  sets  registered  to  date.  Re- 
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member  that  these  assignments,  once  registered,  may  The  registry  set  Is  available  from  AFNOR  for  approxi- 
never  be  changed!  mately  172  French  francs,  say  $35.  It  would  be  vital  for 

an  equipment  or  software  manufacturer  to  have  it,  and  it 
comes  in  a beautiful  4-ring  binder  symbolizing  world- 
wide interchange  compatibility.  But  the  summary  pro* 
vided  here  will  fill  most  needs. 


. . .the  work  I had  to  do  to 
compact  the  standard,  trying 
to  make  it  understandable,  turned 
up  more  than  unreadability.  So 
it’s  back  to  the  drawing  board, 
perhaps  for  a considerable  period 
of  time.  . .it’s  sometimes  useful 
to  have  symbols  whose  meaning 
you  can  reassign  without  harm 
to  programming  languages.  . . 


CONTENT  OF  THE  EXTENDED  SETS 

Figure  la  shows,  against  the  ISO  Code,  International 
Reference  Version,  how  the  other  graphic  sets  differ  in  the 
coiumn/row  positions  shown.  The  rows  are  keyed  to  Table 
1,  reminding  you  that  ASCII  is  "006'\ or  "ISO  646-006 

From  this  figure  we  can  see  that  many  countries  need 
accented  letters  as  individual  characters,  not  compound 
via  BS  (Backspace).  This  is  particularly  true  for  the  double 
sets  008  and  009,  for  Scandinavian  newspaper  trans- 
mission, which  have  characters  that  cannot  be  made 
from  ASCII  in  compound  form.  For  example  — Ring-A.  a 
solid,  and  the  angle  open  and  closed  quotes. 


Regi s. 

FioaL 

No. 

Char. 

Name 

— ■ 

1 1 ’■ 

001 

4/0 

ISO  646  Controls 

007 

4/1 

Scandinavian  Newspaper  Controls 

026 

4/3 

IPTC  Cent  rots 

The  ESCape  sequence  for  a CO  set  is 
ESC  2/1  plus  the  final  shown. 

Table 

Vb*  Registered  Control  Character  Sets 

Table  2 

. Registered  Control  Character  Sets 

Regis. 

F ina  l 

No. 

Char. 

Name 

- — 

■ — 

— - 

002 

4/0 

IRV  Untl.  Reference  Version)  Graphics 

004 

4/1 

UK  Graphics 

006 

4/2 

US  Graphics  (ASCII) 

008-1 

4/3 

NATS  Main  Graphic  Set  (Finland,  Sweden) 

008-2 

4/4 

NATS  Additional  Set  (Finland,  Sweden) 

009-1 

4/5 

NATS  Main  Graphic  Set  ( Denmark , Norway) 

009-2 

4/6 

NATS  Additional  Set  (Denmark,  Norway) 

010 

4/7 

Swedish  9asic  Graphics 

Oil 

4/8 

Swedish  Graphics  for  Names 

013 

4/9 

JtS  Katakana  Graphics 

014 

4/10 

JIS  Roman  Graphics 

015 

5/9 

Italian  Graphics 

017 

5/10 

Spanish  Graphics 

□IS 

5/11 

Greek  Graphics 

019 

5/12 

Lat in-Greek  Graphics 

021 

4/11 

German  Graphics 

025 

5/2 

French  Graphics 

027 

5/5 

Latin-Greek  Mixed  Graphics  (Greek  Capitals  only) 

031 

5/8 

Greek  Alphabet  Set  for  Bibliographic  Use 

For  a GO  set  the  ESCape  sequence  is 
ESC  2/3  plus  the  final  shown. 

For  a G1  set  the  ESCape  sequence  is 
ESC  2/9  plus  the  final  shown. 

Tablet 

. Registered  Graphic  Character  Sets 
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Figure  la.  Registered  Graphic  Character  Substitution 

0Q8-2  and  009-2  are  shown  in  Figure  1b.  Here  these  are  not  exceptions  from  the  IRV, 
but  rather  the  only  graphics  assigned  in  the  set.  The  additions  are  necessary  to  set 
type  for  newspapers  throughout  Scandinavia.  See  the  Crossbar-D,  Crossbar-O,  the 
A-E  ligature,  and  the  Icelandic  Thorn. 
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Figure  1b.  Registered  Additional  Graphic  Sets 
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Figure  la  doesn’t  show  Set  031  because  it  deviates 
more  and  is  not  of  that  much  general  interest*  It  doesn’t 
show  the  Japanese  Katakana  set  because  that  is  com- 
pletely different  from  the  1RV.  In  fact,  Japanese  Indus- 
trial Standard  C6220-1969  is  an  8-bit  coded  set  with  the 
IRV  (see  Set  014  for  the  dollar  and  yen  signs)  in  the  lower 
(bit  8-0)  portion,  and  Set  013  in  the  higher  portion, 
with  space  reserved  for  future  additional  controls.  This 
Set  013  is  shown  in  Figure  2.  It  is  shown  in  its  high-order 
position,  to  indicate  the  card  codes  at  the  same  time* 

Figure  2 also  shows  the  Cyrillic  set  of  the  USSR  state 
standard  GOST  13052-67,  but  it  is  not  half  of  an  8-bit  set 
as  the  Japanese  do  it.  Rather  it  is  another  page  of  exten- 
sions. After  SO  (Shift  Out}  is  used,  the  Russian  register 
is  operative.  Following  SI  (Shift  In)  it  is  the  IRV.  Although 
this  set  has  no  registry  number  now,  it  was  submitted 
recently  by  ECMA,  and  we  expect  an  assignment  soon. 
By  the  way,  both  Katakana  and  Cyrillic  are  shown  in 
their  OCR  font. 


Figure  3 shows  the  contents  of  the  registered  control 
sets.  Set  007  serves  as  control  set  for  the  graphic  sets 
008-1,2  and  009-1,2,  for  Scandinavian  newspaper  trans- 
mission. And  set  026  is  the  control  set  for  the  worldwide 
newspaper  transmission,  defined  by  the  1PTC  (Interna- 
tiona! Press  Telecommunications  Council)*  The  18  con- 
trol positions  not  shown,  and  those  where  there  is  no 
entry,  are  the  same  as  in  the  International  Reference 
Version  (646-001)* 

These  newspapers  are  driving  composition  equip- 
ment, not  line  printers,  so  they  don’t  need  VT  and  FF, 
Their  set  is  already  defined,  so  they  don’t  need  SO  and 
Si.  They  have  (properly)  assigned  meaning  to  three 
device  controls.  And  they’re  probably  not  doing  payroll, 
so  they  don't  need  the  four  information  separators.  But 
they  do  transmit,  and  instead  of  choosing  their  own 
functions  and  placement  they  have  chosen  to  be  a 
registered  variant  of  the  ISO  Code*  And  all  variants 
within  this  controlled  and  registered  cluster  can  at  least 
recognize  each  other,  even  if  they  can’t  print  it! 


T 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

bi  bi  b*  hi 

tn  bi  b:  bi 

^\CQL 

8 

9 

10 

11 

12 

13 

14 

15 

0000 

0 

0 

0 0 
□ 0 

00 

00 

00 

0G 
□ G 

- 

0 

R R 

3 

00 

0 

□ 0 

A. 

00 

00 

0 

00 

0 

0 0 
eg 
0, 

0 

HD 

n 

to 

n 

0001 

1 

0 

00 

0 

□ 

o 

00 

00 

? 

0 

00 

? 

00 

E 

□ □ 

L 

0 

00 

0 

0 

0 

00 

00 

00 

0 

a 

R 

A 

a 

0010 

2 

□ 

00 

Q 

0G 

□ 

r 

00 

00 

0 

0 

00 

V 

0 

00 

00 

3 

0 

00 

□ 

00 

00 

0 

§0 

eg 

0 

6 

p 

5 

p 

0011 

3 

0 

□ □ 

0 

b; 

j 

00 

00 

0 

□ 

0 

00 

7 

00 

0 

0 

t 

q 

00 

i0 

□ 0 
0 0 
0 

00 
0 0 
0 

u 

C 

U 

c 

0100 

4 

G 

oq 

q 

D 

i 

00 

00 

X 

0 

0 

0Q 

h 

00 

0 

□ 

* 

0 

00 

□ 

00 

00 

,0 

0 
e 0 

Dip 

A 

T 

A 

T 

0101 

5 

0 

o 

□ 

G 

G 

. 

00 

00 

1 

□ 

0 

00 

t 

00 

0 

0 

1 

0 

00 

□ 

00 

00 

0 

0 

00 

00 

e 

y 

e 

y 

0110 

6 

00, 

0 

G 

□ 

3 

00 

00 

ti 

□ 

0 

□ □ 

- 

00 

0 

□ 

3 

0 

00 

0 

00 

00 

□ 

0 

00 

00 

m 

>K 

0111 

7 

a 

0 

0 

0 

0 

0 

y 

0 

0 

00; 

* 

□ 

0 

00 

2 

00 

□ 

□ 

7 

0 

00 

0 

00 

00 

0 

0 

00 

00 

r 

B 

r 

B 

1000 

8 

0 

00 

B 

D 

< 

00 

0 

9 

00 

00 

* 

□ 0 
0 

Q 

'J 

00 

00 

0 

□ 0 
0 

00 

0 

00 

00 

X 

X 

t 

1001 

9 

0 

□ 

00 

G 

□ 

□ 

00 

□ 

D 

* 

0 

a 

0 

J 

0 0 
□ 

0 

11 

00 

0 

0 

□ 0 
a 

□ a 

0 

00 

00; 

14 

bl 

M 

bl 

1010 

10 

□ 

□ 

00 

□ 

G 

0 

X 

□ Q 

0 

□ 

D 

0 

□ 

D 

n 

00 

00 

b 

00 

0 

0 

□ 0 
b 

□ 0 

00 
00 
a 0 

H 

3 

14 

3 

1011 

11 

0 

0 

OP 

□ 

0 

□ 

* 

00 

0 

Q 

9 

□ 0 

0 

00 

t 

□ 0 
□ 0 

□ 

00 

0 

0 

00 

0 

ao 

00 

00 

00 

K 

UJ 

K 

LU 

1100 

12 

0 

0 

00 

00 

0 

p 

00 

0 

D 

V 

00 

0 

0 □ 

i 

00 

00! 

9 

00 

0 

0 

00 

0 

00 

00 
0 0 
00 

7! 

3 

n 

3 

1101 

13 

00 

0 

□ 

G 

0 

Q 

j. 

□ 0 
0 

0 

7s 

0 0 
0 

□ 0 

00 

00 

00 

0 

0 

0 0 
0 

00 

0 0 
0 0 
0 0 

M 

LU 

M 

LU 

1110 

14 

00 

□ 

□ 

0 

0 

0 

3 

00 

0 

0 

t 

00 

0 

00 

ti 

00 

00 

\\ 

00 

0 

0 

00 

00: 

0 

§ 0 
ESQ 
0 0 

H 

H 

H 

1111 

15 

G 

00 

□ 

0 

0 

00 

"J 

00 

B 

0 

00 

0 

00 

7 

Q 0 
00 

□ 

00 

0 

0 

00 
B 0 
0 

i 0 
0 0 
0 0 

o 

O 

Figure  2*  Katakana  and  Cyrillic  Sets 
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Figure  3.  1 

Registered  Control  Character  Substitution 

CODE  EXTENSION  IN  ACTION 

To  illustrate  the  operation  of  code  extension,  let's  im- 
agine some  equipment  that  may  not  exist  now: 

•A  microfiche  reader  with  automatic  location  controls. 
•A  microfiche  with  ASCII  (the  8-bit  form)  on  the  first  two 
pages,  the  other  pages  containing  other  sets  such  as 
Katakana,  Cyrillic,  Arabic,  Greek,  Hebrew,  mathemati- 
cal symbols,  astronomical  symbols,  etc.  Also,  symbol 
sets  for  selecting  typestyles,  weights,  rotations,  sizes, 
and  elongations, 

•A  display  screen  for  the  microfiche;  it  is  touch-sensi- 
tive and  generates  7-bit  codes  according  to  location 
touched  on  the  display. 

•As  an  alternative,  keyboard  tops  with  fibre  optic  bundles 
molded  in  as  a matrix,  so  that  the  keytops  can  be  lighted 
with  different  symbols  as  selected. 

Now  imagine  that  we  are  writing  an  astrology  book: 
•Type 

Those  of  you  born  under  the  sign  of  Aries  ( 

•Depress  the  l,astro”  key  on  the  special  keyboard 
•Notice  the  shift  in  display  for  the  fiche  screen  and/or 
the  keytop  lighting 

•Touch  the  Aries  symbol  on  the  screen  (or  the  keytop) 
•Depress  SI  (Shift  In)  on  the  special  keyboard 
•And  return  to  typing  the  rest  of  the  sentence 


nately,  the  work  I had  to  do  to  compact  the  standard,  try- 
ing to  make  it  understandable,  turned  up  more  than 
unreadability.  It  turned  up  many  logical  flaws  and  ambi- 
guities, So  it’s  back  to  the  drawing  board,  perhaps  for  a 
considerable  period  of  time. 

Figures  4a  through  4e  will  give,  however,  some  flavor 
of  the  controls  under  consideration. 

Figure  4 shows  the  controls  of  Format  Type  (FT)  1 and  2, 
Format  1 is  either  the  single  character  of  the  8-bit  set, 
shown  in  the  first  column  as  “Ce",  or  the  2-character  se- 
quence of  the  type  "ESC  Fe”,  where  Fe  is  a final  charac- 
ter taken  from  4/00  to  5/15,  and  whose  column  designa- 
tion is  4 less  than  Ce.  Le.t  in  an  8-bit  code,  INDex  would 
be  8/04,  In  a 7-bit  code  it  would  be  ESC  4/04.  Format  2 is 
of  the  type  "ESC  FsT\  where  Fs  is  a final  taken  from  6/00 
to  7/14. 

Figures  4b  through  4e  show  controls  with  formats  be- 
ginning with  the  control  "CSr\  defined  in  Figure  4a  to 
be  either  9/11  (in  the  8-bit  set)  or  "ESC  [”  (in  the  7-bit 
sets).  The  six  possible  formats  are: 


3a  - CSI  Pn  F 4a  ' C$1  Pn  1 F 

3b  = CSI  Pn  ; Pn  F 4t>  = CSI  Pn  ; Pn  I F 

3c  = CSI  Ps  F 4c  = CSI  Ps  I F 


Pn  stands  for  numeric  parameters),  Ps  for  a variable  num- 
ber of  selective  parameters  separated  by  semicolons. 
The  type  4 formats  differ  from  type  3 only  in  inserting 
the  intermediate  character  2/00  just  prior  to  the  final. 

In  the  figures,  the  parameter  value  enclosed  in  paren- 
theses is  the  default  value.  That  is,  if  the  parameters  are 
not  actually  inserted,  Le.,  being  null,  then  the  effect  is 
the  same  as  if  the  default  value(s)  were  inserted. 

To  give  an  example  of  how  these  controls  operate, 
look  in  Figure  4d  for  the  second  mnemonic,  SGR  (Select 
Graphic  Rendition),  It  is  represented  first  by  CSI,  the 
Control  Sequence  Introducer,  the  parameter,  and  the 
final  6/13,  This  means  that  when  the  4-character  string 


> will  find  this  month 

Now  imagine  what  a computer  would  do  to  the  input 
stream  in  driving  photocomposition  equipment.  The 
"astro11  key  generated  an  ESCape  sequence  for  an  astro- 
nomical graphic  symbol  set  that  would  have  been  regis- 
tered by  AFIMOR,  When  the  input  parser  recognizes  ESC, 
it  analyzes  the  following  characters,  and  then  calls  this 
set  of  character  formation  methods  from  the  backup 
store,  generates  the  character  shape  for  Aries  according 
to  the  character  code  after  the  final  character,  notices 
SI,  and  returns  to  normal  mode. 

Now  we  can  envision  how  all  of  the  world's  printed 
material  can  be  stored  in  machine-readable  form,  and  in- 
terchanged recognizably! 

ALTERNATE  CONTROLS 

Work  has  been  in  progress  for  several  years  to  develop 
a companion  standard  for  controls  for  devices  such  as 
CRT  terminals.  In  the  US  this  is  contained  in  the  ANSI 
document  BSR  X3.64,  Additional  Controls  for  Character 
Imaging.  In  a similar  form,  this  Cl  set  is  before  the 
Codes  Committee  of  ISO  Technical  Committee  97  (Com- 
puters and  Information  Processing)  as  document  2 N 
868,  for  consideration  at  its  1978  May  24-26  meeting. 

! had  hoped  to  give  the  essence  of  this  work  in  this  in- 
stallment, There  were  only  two  negative  votes  in  X3, 
which  one  could  presume  might  be  answered.  Unfortu- 


ESC[ 6 m 

is  encountered,  it  should  turn  on  rapid  blink  in  the  fiefd(s) 
specif  ied  on  your  video  screen. 


AL  = Active  Line  (containing  AP) 

AP  = Active  Position  (where  the  cursor  is) 

EF  - Editor  Function 

FE  = Format  Effector 

KT  - Horizontal  Tabula t ion 

IN  = IWtroducer 

PAD  " Primary  Auxiliary  Device 

FED  = Received  Datastream 

SAD  = Secondary  Auxiliary  Device 

$D  ” String  DeLimi ter 

VT  = Vertical  Tabulation 

Q.A  - Qualified  Area  (defined  by  DAQ,  SPA,  ERA) 
rfs  = reserved  for  future  standardization 


Abbreviations  for  Figures  4a  through  4e. 
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Figure  4c.  Controls  for  Character-Imaging  Devices 
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Figure  4b,  Controls  for  Character-Imaging  Devices 

Figure  4d.  Controls  for  Character-Imaging  Devices 

JULY  1978 


INTERFACE  AGE  8S 


Final 

FT 

Type  Pa ram 

Mnem 

Name 

4/00 

Aa 

EF 

CD 

SL 

Scroll  Left 

A/01 

Aa 

E F 

CD 

SR 

Scroll  Right 

A/02 

Ab 

FE 

nOO;100)GSfl 

Graphic  Size  Modification 

A/03 

Aa 

FE 

GSS 

Graphic  Size  Selection 

A/ 04 

4b 

FE 

<0;Q) 

FNT 

FoNT  selection 

CD;Q) 

Primary  font 

1;0 

First  alternative  font 

9;0 

Ninth  alternative  font 

4/05 

4a 

FE 

TSS 

Thin  Space  Specification 

4/06 

4c 

FE 

J FT 

JuStiFY 

(0) 

Terminate  a LI  justify  actions 

1 

Fill  action  ON 

(text  to/from  other  lines) 

2 

Interword  spacing 

3 

Letter  spacing 

A 

Hyphenation 

5 

Flush  left  margin 

6 

Center  text  between  margins 

7 

Flush  right  margin 

8 

Italian  form  (underscore  last) 

a /or 

4b 

FE 

SPi 

SPacing  Increment 

4/08 

4c 

FE 

QUAD 

Quad 

CO) 

Flush  teft 

1 

Flush  left,  fill  with  Leader 

2 

Center 

3 

Center,  fill  with  leader 

4 

Flush  right 

5 

Flush  right,  fill  with  Leader 

Figure  4e, 

Controls  for  Character-Imaging  Devices 

Code 

Symbol 

Code 

Symbo 1 

10/00 

(same  as  02/00) 

11/00 

Large  circle 

10/01 

Opening  double 

quote 

11/01 

Dagger 

10/02 

Closing  double 

quote 

11/02 

Superior  (superscript)  2 

10/03 

Club  suit 

11/03 

Superior  (superscript)  3 

10/04 

Diamond  suit 

11/04 

Rect  ang  Le 

10/05 

Heart  suit 

11/05 

Para  lie l 

10/06 

Spade  suit 

11/06 

Partial  derivative 

10/07 

Closing  single 

quote 

11/07 

Lower  left  corner,  floor 

10/08 

Is  implied  by 

11/08 

Upper  left  corner,  ceiling 

10/09 

Implies 

11/09 

Upper  right  corner 

10/10 

Mult  ip  Ly 

11/10 

Lower  right  corner 

10/11 

Plus  or  minus 

11/11 

Perpendi cu  tar 

10/12 

Nabla,  or  del 

11/12 

Less  than  or  equal 

10/13 

Em  dash 

11/13 

Not  equal,  other  than 

10/14 

Radix  point 

11/14 

Greater  than  or  equal 

10/15 

Divi  de 

11/15 

Paragraph  mark,  pile  row 

12/00 

Section  mark 

13/00 

Capital  pi 

12/01 

Double  dagger 

13/01 

Capital  psi 

1 2/02 

Dot  bullet 

13/02 

Square  bullet 

12/03 

Capital  theta 

13/03 

Capital  sigma 

12/04 

Capital  delta 

13/04 

Integral 

12/05 

At  least  one  exists 

13/05 

Capital  upsilon 

12/06 

Capital  phi 

13/06 

Therefore 

12/07 

Capital  gamma 

13/07 

Capital  qmega 

12/08 

Upward  arrow 

13/08 

Downward  arrow 

12/09 

Right  arrow 

13/09 

Left  arrow 

12/10 

Dot  product 

13/10 

Approximate ty  equal 

12/11 

Degree 

13/11 

Opening  angular  bracket 

12/12 

Capital  lambda 

13/12 

Logical  AND 

12/13 

Regi ster 

13/13 

Closing  angular  bracket 

12/14 

Copyright  mark 

13/14 

Logical  NOT 

12/15 

Capital  xi 

13/15 

Infinity 

14/ DO 

Opening  single 

quote 

15/00 

Sma  1 1 pi 

14/01 

Sma  LI  a Ipha 

15/01 

Sma  L L psi 

14/02 

Sma ll  beta 

15/02 

SmaLL  rho 

14/03 

Sma  LI  theta 

15/03 

Sma  Lis igma 

14/04 

Sma  L l de  L t a 

15/ 04 

Small  tau 

14/05 

Small  epsilon 

15/05 

Small  upsilon 

14/06 

Sma  L l phi 

15/06 

Check  mark,  radical  mark 

14/07 

Small  gamma 

15/07 

Small  omega 

14/08 

Small  eta 

15/ OS 

Small  chi 

14/09 

Small  iota 

15/09 

Logical  universal  quantifier 

14/10 

Identically  equivalent 

15/10 

Small  zeta 

14/11 

Small  kappa 

15/11 

Cap  intersection 

14/12 

Small  Lambda 

15/12 

Logi  ca  L OR 

14/13 

Small  mu 

15/13 

Cup,  union 

14/14 

Small  nu 

15/14 

Over bar 

14/15 

Small  xi 

15/15 

(same  as  7/15) 

Table  3.  Names  of  the  Additional  Graphics,  8-bit  Set 
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CODE  EXPANSION 

We  have  seen  how  ASCII  was  extended  by  making 
many  related  pages  of  the  7-brt  code.  It  is  also  possible 
to  expand  ASCII  into  an  8-bit  code,  or  even  9-bit  and 
10-bit  if  we  wished,  for  that  matter.  But  an  8-bit  code  Is 
obviously  the  most  logical  one  to  concentrate  on,  and 
this  has  been  under  development  for  several  years. 

The  proposed  8-bit  Expanded  ASCII  Code  is  shown  in 
Figure  5.  The  identification  of  the  graphic  symbols  is 
given  in  Table  3. 

One  can  observe  many  interesting  things  about  this 
set.  For  example,  it  has  the  entire  Greek  set  of  small  let- 
ters except  for  “omicron”,  with  eleven  capitals  to  go 
with  others  from  the  Roman  capitals  to  complete  the 
Greek  set.  But  apparently  the  committee  didn’t  follow 
646-031,  the  Greek  alphabet  mentioned  in  Table  1,  They 
didn’t  use  the  customary  ordering  “alpha-beta-gamma’*, 
the  way  we  learn  our  ‘a-b-c’s’’.  I suppose  it  is  argued 
that  this  set  will  never  be  used  for  language,  only  math 
symbols.  And  646-027,  shown  in  Figure  la,  does  not  de- 
mand the  special  capital  “upsilon"  shown  in  position 
13/5.  If  the  Greeks  can  agree  to  using  a Roman  capital 
LLY"  for  upsilon,  could  the  Americans? 

You’ll  notice  some  math  symbols,  but  not  enough  for 
APL  In  fact,  the  whole  set  seems  highly  slanted  to  mathe- 
matics, rather  than  business.  Of  course  there  are  the 
four  corner  symbols  for  forms.  Presumably  the  card 
suits  will  strike  your  eye,  and  you  will  wonder  why  so 
many  other  useful  symbols  were  ignored  in  favor  of 
these.  Don't  worry,  they  will  always  come  In  handy;  it’s 
sometimes  useful  to  have  symbols  whose  meaning  you 
can  reassign  without  harm  to  programming  languages, 
etc.  The  committee  were  obviously  bridge  players,  for 
spades  collate  high. 

This  proposal  has  not  had  real  public  scrutiny  yet,  and 
it  must  be  considered  no  more  than  a proposal.  Presum- 
ably X3  will  agree  about  July  that  it  should  be  sent  out 
for  formal  public  review  and  letter  ballot.  My  guess  is 
that  it  will  not  be  adopted  in  just  the  form  you  see  here. 

FUTURE  FOR  ASCII 

The  methods  are  in  place  for  codifying  all  symbols 
that  people  use.  They  may  be  language  alphabets,  signs, 
drawing  symbols,  or  controls  for  equipments.  Robots, 
for  example.  Satellites  are  augmenting  conventional  tele- 
communications systems,  so  that  one  can  borrow  cheaply 
and  permanently  from  electronic  libraries, 

To  prepare  for  this,  other  sets  are  being  developed  for 
registry,  many  through  ISO  Technical  Committee  46/1, 
Automated  Documentation.  A 2-page  mathematical 
symbol  set  is  near  submission,  as  are  African  sets. 
Work  is  started  for  Arabic,  which  will  take  about  5 sets 
to  handle  fully,  although  there  is  a commercial  subset  of 
94  graphics.  Another  Cl  set  is  being  proposed  for  biblio- 
graphic controls.  It  contains  four  types  — annotation 
controls,  filing  controls,  reference  controls,  and  subject 
designators.  Other  Cl  sets  can  come  from  process  con- 
trol, animation  and  other  graphics  applications,  etc. 

West  Germany  has  proposed  a new  ISO  project  on  text 
communication,  to  harmonize  teleconnection  of  the  more 
than  one  hundred  varieties  of  typewriters  (and  key- 
boards) throughout  the  world.  The  extension  method  of 
multiple  7-bit  codes  is  ideal  for  this  (8-bit  codes  imply  too 
many  keys  or  shift  combinations  for  peopfe  to  use  easily. 

I am  convinced  that  microcomputer  users  are  going  to 
develop  some  fantastic  applications  that  will  become 
widespread  enough  for  their  special  graphic  and  control 
sets  to  be  registered.  How  about  a control  set  or  two  for 
sewing  machines? 

In  fact,  it  is  very  difficult  to  think  of  any  general  applica- 
tion where  one  could  not  find  a usage  for  these  regis- 
tered variants  and  extensions.  □ 
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CALL  1 - (803 >-771-7824  TO  ORDER 
OR  WRITE 


BVTE  SHOP  #32 

1920  Blossom  St.  Columbia,  S.  C.  29205 

100%  MONEY  BACK  GUARANTEE:  If  you  are  not  happy  with  this  pur- 
chase from  the  BYTE  SHOP  #32  - you  may  return  it  un-used  within  5 days 
for  a complete  refund. 


VISA  & MASTER  CHARGE  WELCOME 

If  you  are  bargain  hunting,  write  for  our  Discounted  Clearance  Specials. 
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By  Neal  A.  Moran 


SMALL  BUSINESS  = BIG  DOLLARS  FOR 
GROWTH  ORIENTATED  COMPUTER  STORES 

Just  about  all  the  experts  in  the  micro  industry  now 
agree  that  small  business  is  ready  to  computerize.  In 
contrast,  there  seems  to  be  little  agreement  on  what 
small  business  expects  from  computer  manufacturers 
and  distributors.  Information  gleaned  from  ads,  bro- 
chures, trade  shows,  and  journals  would  seem  to  indi- 
cate that  businessmen  have  become  aware  of  turnkey 
microcomputer  systems  and  view  them  as  a means  of 
regaining  some  competitive  standing  with  respect  to 
their  larger,  fully  computerized  colleagues. 

The  major  manufacturers,  such  as  IBM,  NCR,  Bur- 
roughs, and  Litton  offer  excellent  hardware,  system  de- 
sign, and  canned  software  in  their  product  lines,  but 
lack  the  flexibility  to  offer  full  peripheral  support  to  the 
independent  small  business.  The  rigidity  of  these  gener- 
alized systems,  coupled  with  base  “up-and-running" 
prices  running  from  $23,000  upward,  have  given  the 
“Main  Street,  U.S.A?'  businessman  the  attitude  that  the 
majors  don’t  really  want  his  business. 

What  small  business  is  measuring,  relevant  to  EDP,  is 
not  just  comparison  with  manual  processing  in  terms  of 
speed,  accuracy,  and  management  reportage.  An  equal, 
if  not  greater,  factor  is  the  cost  comparison  between 
manual  processing  and  computer  processing.  In  other 
words,  if  the  lease  (preferred)  figure  of  a complete 
system  equals  or  exceeds  the  cost  of  manual  process- 
ing monthly,  the  independent  businessman  will  see  lit- 
tle advantage  in  computerization.  Cost  is  his  prime  con- 
cern. He  is  similarly  unimpressed  with  elegance:  if  a 
complete  payroll  application  will  add  $2,000  to  the  price 
of  his  system,  he  would  just  as  soon  write  those  8 to  25 
checks  manually  each  week.  Systems  which  fail  to  take 
these  factors  into  account  are  not  going  to  be  accepted 
by  the  small  business  community. 

On  one  marketing  point,  there  is  agreement  between 
the  experts  and  small  business:  if  at  all  possible,  small 
business  will  buy  from  local  sources  with  established 
service  support.  Some  ^captive"  computer  stores,  such 
as  the  Alt  air  group,  are  becoming  aware  of  this  and  are 
developing  all-out  marketing  programs  geared  to  small 
business.  But  even  those  stores  which  have  recognized 
the  potential  of  the  small  business  market  have,  so  far, 
maintained  the  passive  stance  they  enjoyed  with  the 
hobbyist. 

It  may  be  of  interest  to  computer  stores  that  compan- 
ies like  ours,  in  total  system  consultation,  are  preparing 
store  offerings  including  system  design,  custom  soft- 
ware, and  marketing  and  service  development.  We,  like 
most  microsystem  designers,  measure  our  experience 
with  small  business  systems  in  months  rather  than  years. 

In  our  contacts  with  small  business,  we  have  yet  to 
meet  an  owner/manager  who  was  aware  that  microcom- 
puters existed!  So  much  for  trade  rumors.  We  have  con- 
cluded that,  with  the  exception  of  the  informational 
seminars  we  hold  periodically,  the  customer  is  not  go- 
ing to  come  to  us.  The  customer  doesn’t  read  trade  jour- 
nals, either.  There  are,  no  doubt,  some  computer  hob- 
byists who  own  businesses*  but  they  are  no  greater 
percentage  of  the  small  business  community  than  they 


are  ot  the  general  population.  The  store  which  is  waiting 
for  eager  business  shoppers  should  begin  looking  for 
C.B,  radio  franchises.  A virgin  market  awaits  the  store, 
which  in  conjunction  with  customizing/marketing  con- 
sultants, can  go  out  to  the  small  business  and  offer  turn- 
key systems. 

However,  the  store’s  consultants  should  offer  support 
in  all  peripherals  of  the  sale:  system  design,  software,  mar- 
keting and  service  development,  and  financial  resources 
(especially  with  established  leasing  firms).  This  is  the 
direction  we,  at  DATABASE,  have  taken  as  a result  of 
small  business  critiques  of  the  computer  industry.  So 
far,  we  have  adaptable  software  in  such  areas  as  Hotel/ 
Motel,  General  Retail,  Medical.  Wholesale  Supply,  and 
others.  Our  staff  is  composed  of  experienced  profes- 
sionals in  System  Design,  Hardware  Configurations, 
Programming.  Field  Engineering,  Sales/Marketing,  and 
Financial  Resources.  Perhaps  not  all  store  consultants 
will  be  this  diversified,  but  stores  would  do  well  to  find 
as  many  of  these  services  as  possible  under  one  logo. 

What  then,  can  the  independent  computer  store  do  to 
gain  entry  into  this  prime  market?  Adam  Osborne, 
writing  for  the  March  1978  issue  of  INTERFACE  AGE 
nearly  capsuiizes  both  the  problem  and  the  solution: 
“Stores  and  manufacturers  should  sell  standard  pro- 
ducts. When  you  deliver  your  product  and  get  paid  for  it, 
the  deal  should  be  over.  Leave  all  custom  programming 

and  hardware  modifications  to  consultants?  Osborne  is 
also  right  on  target  when  he  states  in  the  same  article. 

. . so  far  as  microcomputer  systems  are  concerned, 
1978  will  go  down  as  the  year  of  the  small  business  sys- 
tem?' I am  in  wholehearted  agreement  on  this  point,  but 
I would  hasten  to  add  the  term  Turnkey,  and  underline  it. 

In  conclusion,  we  share  Osborne  s conviction  that  the 
computer  store  and  the  small  business  are  natural  kin. 
and  that  computer  growth  is  dependent  upon  the  small 
business  market.  The  turnkey  microcomputer  has  come 
of  age.  and  forward  looking  computer  stores  have 
shifted  their  concentration  from  the  leveling  hobbyist 
market  to  this  new  bonanza.  To  put  it  bluntly,  last  year's 
dollars  were  worth  more  than  this  year  s,  and  with  infla- 
tion still  our  silent  partner,  if  we  re  not  growing  (and  at  a 
healthy  rate),  we  re  shrinking. □ 
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INTRODUCTION 

The  purpose  of  this  series  is  to  provide  guidance  to 
the  small  businessman  who  is  often  unfamiliar  with  the 
complexities  of  computers.  In  Parts  1 and  2 cost  factors 
related  to  implementation  were  presented  with  a dis- 
cussion of  the  hardware  requirements  to  create  maxi- 
mum affordability. 

In  this  part  the  selection  of  the  system  hardware  will 
be  described  in  detail.  Specific  selection  criteria  for  the 
chassis,  Central  Processing  Unit  (CPU),  memory,  con- 
trollers and  the  Input  Output  modules  (I/O)  will  be  pre- 
sented, Also  included  is  a discussion  on  the  selection 
of  peripherals:  CRTs  (Cathod  Ray  Terminals),  printers 
and  mass  storage  devices. 

The  selection  criteria  can  be  grouped  into  four  cate- 
gories of  performance:  reliability,  compatibility,  cap - 
ability,  and  expandability.  For  business  applications, 
reliability  is  by  far  the  most  important  factor  because 
down-time  on  the  machine  or  errors  in  function  can  be 
costly  and  can  have  substantial  indirect  consequences 
as  well.  Compatibility  is  the  next  most  important  factor, 
which  not  only  requires  the  hardware  and  software  to 
function  properly  as  a system,  but  also  requires  the 
computer  system  to  be  compatible  with  other  systems 
and  components  in  the  business  community.  This  is 
necessary  in  order  to  benefit  from  a wide  hardware  and 
software  support  base. 

The  capability  of  the  computer  system,  of  course,  is 
the  most  obvious  factor  and  reflects  the  reason  for  the 
existence  of  the  computer  in  the  first  place.  In  the  con- 
text of  this  article,  capability  will  refer  to  those  features 
which  stand  in  addition  to  those  involving  reliability  and 
compatibility.  Expandability  also  is  essential.  The 
potential  computer  user  almost  always  underestimates 
his  needs  of  the  near  future,  and  he  is  wise  to  plan  for 
economical  expansion. 

THE  MAINFRAME 

The  mainframe  is  the  part  of  the  computer  system 
normally  understood  to  be  the  computer.  It  is  the  magic 
box  which  contains  the  chassis,  the  central  processor 
or  CPU,  memory,  I/O  modules,  and  other  mysterious 
modules  suchas  diskand  printer  controllers. 

Selecting  the  Chassis 

The  most  elementary  part  of  the  mainframe  is  the 
chassis,  often  given  only  cursory  attention  in  the  selec- 
tion process  because  of  its  simplicity.  It  serves  no  com- 
puting function,  being  simply  a metal  box  together  with 
the  power  supply  and  the  slots  into  which  a variety  of  in- 
dividual modules  or  boards  is  inserted.  But  such 
simplicity  is  deceptive,  and  careless  selection  of  the 
chassis  may  lead  to  sporadic  and  unreliable  operation 
which  is  almost  impossible  to  trace  — and  which  is 
often  incorrectly  attributed  to  hardware  and  software 
problems. 

The  box.  or  cabinet,  directly  affects  the  expandability 
and  reliability  of  the  mainframe.  Expandability  requires 
that  the  number  of  slots  for  the  modules  be  large 
enough  to  accommodate  all  possible  future  needs,  in- 
cluding memory,  controller,  and  special  function 
boards.  An  extra  bonus  is  that  the  chassis  with  a large 
number  of  slots  also  will  have  a greater  unused  power 
supply  reserve  and  consequently  more  reliable  and 
cooler  operation. 

The  cabinet  also  should  contain  a fan  to  provide 
forced-air  cooling.  An  operating  temperature  decrease 
of  only  a few  degrees  will  double  the  average  lifetime  of 
most  solid-state  components,  thus  the  fan  could  well  in- 
crease reliability  by  a factor  of  10  or  more.  It  also  should 
utilize  an  air  filter  to  prevent  oil  or  dirt  deposits  on  com- 
ponents and  contacts.  Finally,  for  commercial  applica- 


tions, a simple  panel  with  only  a reset  and  power  switch 
is  preferable  to  the  exotic  front  panel  with  switches  and 
flashing  lights.  A power  switch  which  is  locked  is 
recommended  to  prevent  unauthorized  access  to 
valuable  or  sensitive  data. 

The  power  supply  is  another  deceptively  simple  part 
of  the  chassis.  It  must  be  capable  of  supplying  proper 
voltage  and  current  to  the  complete  set  of  modules,  free 
of  transients  and  noise  from  the  AC  line  and  from  the 
modules  themselves.  This  task  may  seem  obvious  and 
straightforward,  but  it  requires  both  sufficient  current 
capability  and  line  filtering,  together  with  special 
transformers.  The  current  capacity  needs  to  be  at  least 
one  amp  for  each  module  slot,  and  constant-voltage  or 
ferro-resonant  transformers  must  provide  some  protec- 
tion against  line  fluctuations  and  noise.  A new  type  of 
special  transformer,  the  “electronic  tap  changer," 
seems  to  be  the  most  effective  when  used  in  conjunc- 
tion with  filtering  of  AC  transients.  The  problem  of  the 
AC  line  irregularities  is  not  just  academic,  and  studies 
have  revealed  significant  undervoltages  and  voltage 
spikes  occurring  on  the  average  of  50-100  times  per 
month.  Such  effects,  resulting  from  conditions  such  as 
lightning,  switching  transients,  and  reactive  loads,  can 
be  deadly  to  reliable  operation  of  computers  not  having 
adequate  protection. 

The  slots  into  which  the  modules  are  inserted  also  are 
simple,  yet  critical  to  reliability.  These  slots  are  all  inter- 
connected by  a motherboard,  which  is  merely  a circuit 
board  on  which  a large  group  of  parallel  wires  is  printed. 
Unfortunately,  if  these  wires  are  not  interspersed  with 
ground  wires  to  provide  mutual  shielding,  they  may  have 
excessive  crosstalk,  especially  with  a CPU  running  at 
speeds  above  2 Mhz,  A lower-cost  but  less  effective 
substitute  for  such  shielding  is  the  use  of  a ground* 
plane  on  one  side  of  the  motherboard  to  shunt  noise  to 
the  ground.  Additionally,  the  signal  wires  on  the  mother- 
board comprise  a type  of  transmission-line  which  needs 
proper  termination  to  prevent  ringing  and  noise.  Either 
insufficient  shielding  or  improper  termination  can 
create  erratic  operation  which  is  extremely  difficult  to 
diagnose.  For  this  reason,  some  manufacturers  will 
decrease  CPU  speeds  substantially. 

Finally,  the  motherboard  has  a specific  bus  structure, 
the  physical  format  and  logical  definition  for  the  wires 
on  the  motherboard.  This  bus  structure  determines 
compatibility  to  supporting  hardware,  Alt  modules  or 
boards  currently  needed  and  anticipated  in  the  near 
future  should  be  available  from  at  least  one  supplier  For 
the  bus  selected.  Such  needed  modules  may  include 
memory.  I/O  boards,  the  CPU,  printer  and  disk  con- 
trollers, and  special-purpose  devices  such  as  analog- 
digital  converters  and  others. 

Although  one  supplier,  or  single-source,  is  sufficient 
for  each  module,  it  is  preferable  that  each  needed  mod- 
ule be  multiple-sourced  by  many  suppliers.  This  enables 
the  selection  of  specific  features  and  the  economy  of 
price  competition,  and  most  important,  provides  the 
security  of  future  supply  and  servicing.  An  example  of  a 
bus  which  has  both  a large  variety  of  modules  to  accom- 
modate nearly  every  need,  and  multiple  sources  for  each 
type  of  modules,  is  the  S-100  bus.  Unfortunately,  this 
bus  has  no  rigid  and  formal  definitions  of  the  signal 
lines,  so  manufacturers  may  use  it  inconsistently.  Be- 
cause of  this,  incompatibilities  occasionally  arise,  and 
all  manufacturers  involved  are  best  consulted  inde- 
pendently to  ascertain  mutual  compatibility  of  specific 
module  combinations.  Another  example  of  a bus  with  a 
moderate  variety  of  low-cost  and  multiple-sourced 
boards  is  the  SS-50  bus.  The  MDS/Intellec  and  the  LSI-1 1 
bus  structures  also  have  a moderate  variety  of  multiple- 
sourced  boards,  but  these  tend  to  be  more  expensive  and 
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capable  than  is  required  in  the  small  businesses.  Two 
busses  which  are  not  yet  widely  supported  for  low-cost 
business  applications  are  the  Heath  and  IEEE  busses. 

Selecting  the  Central  Processor,  or  CPU 

The  choice  of  the  central  processor,  or  CPU,  frequent- 
ly is  based  upon  capabilities  such  as  word  size,  speed, 
and  ‘power/'  In  reality,  all  processors,  especially  for 
business,  are  quite  suitable  in  such  terms  inasmuch  as 
business  applications  do  not  demand  exalted  perfor- 
mance, In  fact,  the  CPU  is  Idle  most  of  the  time,  and 
response  times  are  more  influenced  by  characteristics 
of  the  mass  storage  units. 

The  most  important  aspect  of  the  choice  of  CPU  is 
software  support,  as  evaluated  in  terms  of  reliability t 
compatibility,  and  capability.  There  must  exist  at  least 
one  piece  of  software  capable  of  performing  each  of  the 
needed  non-custom  tasks  antlticpated  for  both  the  pre- 
sent and  the  near  future,.  Such  software  includes  disk 
operating  systems,  compilers  and  interpreters  for  a 
variety  of  languages,  applications  programs,  and  soft- 
ware-development support  for  custom  programming. 

It  is  not  enough  that  such  software  be  merely  avail- 
able. It  also  must  be  reliable  both  in  performance  and  in 
having  sufficient  documentation  to  permit  effective  use. 
Two  types  of  documentation  must  be  included:  one  type 
oriented  to  the  end  user  with  clear  instructions,  and  the 
other  type  oriented  to  programmers  to  facilitate  installa- 
tion on  the  individual  computer  system  and  to  allow  er- 
ror tracinq. 

Once  It  is  established  that  the  selected  CPU  is  sup- 
ported by  such  capable  and  reliable  software,  two  condi- 
tions of  compatibifity  are  also  important.  The  first  condi- 
tion is  multiple-sourcing  such  that  each  requirement  of 
software  would  be  satisfied  not  only  by  one,  but  by  a 
multiplicity  of  programs,  to  permit  a large  selection  of 
characteristics  and  capabilities.  This  is  especially  im- 
portant for  applications  programs  and  custom  software- 
development  programs,  because  different  implementa- 
tions of  a given  task  can  be  handled  with  widely  diver- 
gent techniques  and  costs.  Different  versions  of  a given 
DOS  (disk  operating  system),  or  language  will 
remain  quite  similar  to  each  other.  Additionally,  multiple- 
sourcing  of  needed  software  is  an  indication  of  a wide 
selection  of  other  software  packages  for  the  CPU. 

The  second  condition  of  software  compatibility  is 
that  each  piece  of  software,  once  selected  from  the  avail- 
able pool,  be  used  by  a wide  variety  of  additional  pro- 
grams, It  is  especially  important  for  the  disk  operating 
system  to  be  utilized  by  a wide  variety  of  compilers,  inter- 
preters, and  applications  programs.  Likewise,  it  is  impor- 
tant for  the  compiler  or  interpreter  to  be  utilized  by  a wide 
variety  of  applications  programs. 

Finally,  although  not  directly  affecting  reliability, 
compatibility,  or  capability  of  software  support  for  the 
CPU,  is  the  cost  factor.  Software  can  be  exceedingly  ex- 
pensive, and  sometimes  adequate  capabilities  may  be 
achieved  much  more  economically  by  changing  the  CPU 
involved.  For  conventional  small  business  applications, 
a disk  operating  system,  a compiler,  or  an  applications 
program  each  preferably  would  cost  under  $200,  although 
some  excellent  and  possibly  necessary  software  would 
cost  much  more.  Higher  costs,  if  existing,  are  best 
spent  for  the  underlying  software  rather  than  direct  ap- 
plications, For  example,  acquisition  of  a particularly 
compatible  DOS  or  compiler  might  enable  the  use  of  a 
wide  variety  of  inexpensive  applications  programs, 
thereby  directly  justifying  the  cost  of  the  DOS.  A similar 
argument  can  be  advanced  for  costly  custom  software 
development  packages  which  could  save  large  amounts 
of  expensive  custom  programming  time  for  those  ap- 


plications which  are  not  available  in  packaged  form. 

The  8080  and  Z-80  CPUs  have  an  especially  wide 
selection  of  operating  systems  and  languages.  Some  of 
this  system  software  is  so  frequently  installed  in  cur- 
rently available  systems  that  many,  if  not  most,  applica- 
tions packages  are  written  specifically  for  them  — and 
such  a situation  is  far  more  significant  than  the  minor 
technical  differences  between  processors.  The  6800  also 
has  a fair  selection  of  software  support.  Other  processors 
which  have  substantial  and  expanding  software  support 
are  the  16-bit  minicomputer  chips  such  as  the  9900.  the 
LSI  IT  the  Nova,  and  the  Alpha-Micro,  The  software  for 
these  processors  is  industrially  oriented  with  high 
reliability  and  powerful  capabilities,  but  most  such  soft- 
ware. with  important  exceptions,  is  also  higher  in  cost. 

The  hardware  capabilities  of  the  CPU  can  be  evalu- 
ated also  in  the  context  of  recognizing  their  lower  prior- 
ity to  software  support.  One  feature  is  instruction 
power,  which  refers  to  the  amount  of  calculation  or 
manipulation  which  can  be  performed  with  each  instruc- 
tion, and  which  is  especially  useful  for  custom  program- 
ming in  assembly  language.  Another  feature  is  through- 
put speed,  which  is  a function  of  instruction  power  plus 
the  cycle  time,  or  speed  of  the  CPU.  For  business  appli- 
cations, this  may  be  useful  in  extensive  string  manipula- 
tions or  in  data  handling.  A third  capability  is  hardware 
floating  point,  which  permits  calculations  to  be  per- 
formed perhaps  100  times  faster  than  with  software,  a 
feature  oriented  more  to  scientific  computations  than  to 
business  data  handling. 

Selecting  the  Memory 

The  memory  frequently  is  the  most  expensive  portion 
of  the  mainframe  and  must  be  selected  with  care  in 
terms  of  reliability,  compatibility,  and  expandability. 
Such  care  applies  especially  to  the  S-100  bus  structure, 
although  it  also  applies  to  second-sourcing  any  manu- 
facturer’s bus. 

Reliability  of  the  memory  is  affected  by  the  manufac- 
turer, the  type,  and  the  grade  of  memory  chips  used. 
Also  important  is  the  overall  design  of  the  memory 
boards,  especially  with  respect  to  complete  buffering 
for  all  data  and  address  tines,  both  Input  and  output, 
preferably  with  Schmitt  devices.  The  chips  must  be 
prime,  rather  than  the  seconds  as  might  be  used  by 
some  hobbyist  modules.  Additionally  important  is  the 
factory  “burn-in",  because  most  chip  failures  occur  in 
the  first  few  hours  of  operation.  Reliability  is  greatly 
enhanced  also  by  a hardware  parity-checking  feature 
built  into  the  memory  module  so  that  it  can  detect  most 
internal  errors  and  notify  the  user. 

Next  most  important  is  the  compatibility  of  the  mem- 
ory modules  with  the  other  modules  of  the  mainframe, 
especially  with  the  CPU  and  disk  controllers.  Indeed, 
memory  boards  are  the  most  vulnerable  components  for 
incompatibilities  with  bus  line  definitions,  with  CPU  and 
disk-controller  speeds  and  timing,  and  with  CPU  mani- 
pulations such  as  those  occurring  in  time-sharing  and 
DMA  (direct  memory  access)  operation.  The  memory 
should  accommodate  the  full  speed  of  the  CPU  type 
selected  or  likely  to  be  used  in  the  near  future,  either  by 
utilizing  selectable  wait  states  enabling  the  memory  to 

force  the  CPU  to  wait,  or  preferably  by  itself  having  a 
high  speed.  The  most  reliable  and  compatible  type  of 
memory  is  the  totally  static  type,  as  opposed  to  dynamic 
types  of  invisible-refresh  dynamic  types.  Static  memory 
is  generally  well  worth  its  slight  extra  cost,  and  specifi- 
cally required  in  nearly  all  time  sharing  and  DMA  en- 
vironments, As  with  other  types  of  modules,  prudence 
dictates  that  all  manufacturers  be  consulted  for  com- 
patibifity of  specific  memory  boards  with  other  modules. 
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(Advertisement) 

A 1 A A ,ntr°ducing  the  most  powerful  low-cost 

MlTIBIVV  computer  system  you  can  buy. 


The  Alpha  Microsystems  AM-100  is  simply  years  ahead 
of  all  other  systems  in  the  low-cost  computer  field.  Its 
versatility  and  speed  make  it  suitable  for  a wide  variety  of 
uses  in  business,  industry  and  research,  while  its  extra- 
ordinary expandability  and  upgradeability  provide  for 
growth  to  keep  pace  with  ever  expanding  applications. 

Before  the  AM-1 00,  timesharing  capabilities  were  avail- 
able only  on  minicomputers  at  three  to  five  times  the  cost, 
or  on  large  expensive  computer  timesharing  systems.  Its 
Multi-User  Multi-Tasking  features  enable  many  people  to 
use  the  system  simultaneously.  While  one  operator  is 
performing  accounting  functions,  another  can  be  em- 
ploying the  text  editor  and  text  formatter  to  generate 
documents  and  business  letters,  and  a third  can  be 
working  on  inventory  record  processing.  The  system  even 
allows  several  different  jobs  to  run  concurrently  under 
control  of  a single  terminal. 

Using  the  Command  Language  features,  an  operator  can 
create  a set  of  instructions  which  later  will  cause  the  sys- 
tem to  perform  an  entire  series  of  tasks  automatically.  A 
complex  series  of  jobs  can  be  processed  in  Batch  Mode 
when  this  is  desired,  while  the  system  remains  available 
for  other  users.  The  Command  Language  features  can 
also  be  used  to  start  the  system  automatically,  eliminating 
the  need  for  the  operator  to  load  any  particular  program. 

The  AM- 100  handles  data  storage  and  retrieval  excep- 
tionally well.  An  advanced  file  management  system  makes 
the  AM-100  high  level  languages  efficient  in  accessing 
data  from  floppy  or  hard  disks,  yet  straightforward  to 
code.  Both  sequential  and  random  access  files  are 
supported,  and  an  ISAM  (indexed  sequential  access 
mode)  package  is  standard. 

The  AM- 100  is  a 1 6-bit  processor  based  on  the  univer- 
sally popular  S-100  bus.  It  features  device  independent 
I/O  and  a printer  spooler  which  can  queue  up  to  1 6 jobs  for 
printing.  BASIC,  LISP,  PASCAL  and  FORTH  languages 
are  provided.  The  hard  disk  system  can  provide  direct 
access  to  over  one  billion  bytes  of  data.  System  memory 
requirements  can  be  increased  up  to  maximum  of  256 
thousand  bytes  in  16  thousand  byte  increments,  and  you 
suffer  no  penalty  for  doing  so  at  a later  date. 

The  AM-100  comes  equipped  with  a remarkably  com- 
prehensive set  of  utilities,  all  provided  free  of  charge. 
Whether  you  need  to  do  text  editing,  document  for- 
matting, program  design,  high-speed  sorting,  file  copying, 
or  whatever,  you’ll  find  the  AM-1 00  utilities  ready  to  do  the 
job. 

At  Khalsa  Computer  Systems,  we  supply  exceptional 
software  development  tools  and  thoroughly-checked  out 
custom  designed  software.  We  also  carry  standard 
business  applications  software,  including  General 
Ledger,  Accounts/Receivable,  Accounts/Payable,  Inven- 
tory Control,  Payroll,  and  more.  Our  experienced  per- 


sonnel provide  expert  guidance  to  insure  successful  inte- 
gration of  your  system. 

The  Alpha  Micro  Systems,  AM-100  represents  a major 
advance  in  data-processing  technology.  We  at  Khalsa 
Computer  Systems  honestly  believe  that  the  AM- 100  now 
spearheads  the  computer  revolution.  Its  many  powerful 
features  make  it  the  most  attractive  and  affordable 
system  in  today's  microcomputer  market.  Write  for  a full 
description  and  detailed  look  at  the  specifications  of  this 
remarkable  system.  The  free  brochure  is  available  from 
Khalsa  Computer  Systems,  500  Lake  Avenue.  Pasadena, 
California  91101. 

THE  PROFESSIONAL  SYSTEM 
Alpha  Micro  Systems  AM-100  CPU  in  a tabletop  chas- 
sis featuring  brown-out  protected  power  supply  and  22 
slot  S-100  bus.  48K  Static  RAM.  PerSci  Model  277  Dual 
Drive  Interface/Controller.  10  Blank  Dysan  Diskettes.  2- 
porl  RS-232  Serial  I/O  Interface  (Includes  Cables). 
Standard  Software:  Multi-User  Multi-Tasking  AMOS  Oper- 
ating System,  AlphaBASIC  Compiler,  PASCAL,  LISP,  and 
FORTH  languages.  Relocating  Macro-assembler  with 
Linking  Loader  Text  Editor,  Text  formatter  (for  word  pro- 
cessing), Indexed  Sequential  Access  Method  (ISAM), 
Sort  and  many  other  utilities.  Includes  delivery  at  location 
and  consultation  as  per  terms  of  sale.  $6,800 
Terminal  Console,  Hazeltine  1500  CRT  $1,195 
Printer,  Texas  Instruments  810  150  CPS  $1,895 

total  $ 9,890 
System  Price  $ 9.590 
THE  SMALL  BUSINESS  DATA  PROCESSING  SYSTEM 
With  10  Megabyte  Hard  disk  instead  of  floppy  disk 

System  Price  $14,950 


Seeing  Is  Believing 


Khalsa  Computer  Systems,  Inc. 
A Professional  Approach 


We  select  and  stock  what  we  believe  to  be  the  finest 
micro-computer  systems  in  every  low  cost  category.  Our 
showroom  offers  you  the  opportunity  to  see  the  various 
computer  systems  in  a calm  and  comfortable  atmosphere. 
Software  ranges  from  simple  modifications  of  existing 
software  to  complete  design  and  implementation  of  major 
software  systems.  The  expanded  Service  Department 
offers  efficient  service  to  meet  the  needs  of  ourctients  and 
is  a vital  part  of  our  after-sales  support. 


Come  See  Us 


COMPUTER  SYSTEMS  INCORPORATED 


500  South  Lake  Avenue,  Pasadena  (213)684’331 1 
Tuesday-Friday  1 2 noon  to  8 pm  P Saturday  1 2 noon  to  6 pm 
Closed  Sunday  and  Monday 
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Khalsa  Computer  Systems.  Inc.  has  also  been  known  as  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976. 
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P/IM^ENTERS...  the  most  unique 

Home  Entertainment  Store  in  the  Greater 
Bay  Area  is  pleased  to  announce  the  arrival  of 

the  BALLY  Home  Computer  Arcade 
which  is  light  years  ahead  of  everyone  else  * . . 


1 — The  Bally  Computer/Arcade  System  is  so  incredible  that 
ALL  others  can  not  compete. 


2 - The  Bally's  computing  system  capability  resembles  that  of 

a low  cost  business  computer  costing  $10,000, 

3 — The  computer,  game , arcade,  teaching  machine , with  Video- 

cade™cassettes,  are  the  same  size  as  an  audio  cassette,  yet 
incorporate  more  logic  than  any  other  TV  type  game  on 
the  market, 

4 - Bally  is  the  only  FOUR  PLAYER  game  with  full  computer 

compatibility  and  a built-in  5- function,  10- memory  print- 
ing calculator, 

5—  Bally  is  the  only  system  which  is  TOTALLY  expandable 
and  programable.  Late  this  year,  Bally  will  introduce  a ful- 
ly compatible  Alpha  Keyboard  which  will  interface  with 
the  basic  unit.  This  typewriter  keyboard  will  also  have  a 
basic  and  advanced  computer  language  cassette  to  program 
the  system  to  fit  your  needs  at  home  or  business, 

6 - The  Bally  will  also  have  an  input/output  printer  to  give 
you  a paper  copy  of  what  you  view  on  your  screen. 

The  7th  through  100th  points  in  its  favor  we  will  tell  you 
about  in  person.  We  feel  Bally  is  the  most  astonishing  sys- 
tem on  today's  — and  tomorrow's  — marketplace.  By  the 
way,  point  7 is  that  Bally  has  better  resolution  than  any  of 
the  others . , , and  256  cotor  variations  are  available  , , , and 
Bally  plays  baseball  the  real  way  . , . and  Bally  can  auto- 
matically increase  your  level  of  math. 


633  BATTERY  STREET  AT  ONE  JACKSON  PLACE 
SAN  FRANCISCO,  CALIFORNIA  94111 

[415]  989-2889 

Hours:  Monday  - Friday  9 am  to  6 pm  - Saturday  Moon  to  5 pm 


Expandability  of  memory  is  another  consideration, 
especially  in  systems  oriented  to  multiple  users.  The  ad- 
dress space  of  the  computer,  which  is  the  maximum 
amount  of  memory  the  CPU  can  access,  usually  is  lim- 
ited to  32K  or  64K  bytes  but  may  be  expanded  through 
the  use  of  bank-select  or  paging  facilities  built  into  the 
memory  boards.  The  bank-select  utilizes  an  I/O  port  to 
turn  the  desired  memory  board  on  or  off,  a function 
which  also  can  be  accomplished  by  utilizing  additional 
address  lines  on  the  bus.  Ideally,  the  memory  boards 
would  have  the  capability  of  using  both  techniques. 

The  amount  of  memory  required  for  the  average  single 
small  business  user  generally  runs  about  48K  to  56K 
bytes.  The  operating  system  requires  8K  to  16K,  the  in- 
terpreter/compiler requires  12K  to  24K,  and  the  applica- 
tions program  may  require  at  least  20K.  Since  one  user 
alone  may  need  most  of  the  address  space,  the  need  for 
bank  switching  is  seen  clearly  for  an  environment  of 
multiple  users  where  each  might  need  different  com- 
pilers and  applications  programs. 

Selecting  the  I/O  Modules 

The  input/output  modules  require  two  basic  types  of 
compatibility  — that  of  software  and  hardware.  Soft- 
ware compatibility  is  not  considered  here  because  an  in- 
compatibility often  exists  and  must  be  adjusted  by  the 
supplier  or  by  the  consultant.  Hardware  compatibility  is 
an  important  selection  criterion,  especially  with 
reference  to  the  peripheral  devices  utilized. 

Hardware  I/O  occurs  in  either  parallel  or  serial  format. 
Parallel  format  may  assume  latched  or  unlatched  opera 
lion,  and  some  peripherals  require  one  or  the  other. 
Also,  some  computer  configurations  depend  upon  the 
I/O  board  to  generate  "hardware  interrupts”  or  even  to 
process  them. 

Serial  formats  may  occur  in  either  synchronous  or 
asynchronous  modes  with  a variety  of  speeds  or  baud 
rates.  Some  peripherals  and  mainframes  require  that 
serial  boards  provide  handshaking  which  enables  the 
computer  or  peripheral  to  request  permission  to  send 
data  before  if  actually  does  so  — in  contrast  to  most 
serial  I/O  which  merely  blasts  the  data  down  the  cables 
whether  the  target  device  is  ready  or  not.  Many  boards 
do  not  provide  for  such  handshaking  The  I/O  board 
must  also  be  matched  to  the  processor  clock  for  pro- 
perly timing  the  serial  data  rates,  although  some  boards 
will  provide  their  own  on-board  crystals  to  eliminate 
such  dependencies  and  matching  requirements.  As  with 
parallel  modules,  serial  modules  also  may  need  to 
generate  hardware  interrupts  to  the  computer  system. 
Additional  useful  features  in  serial  I/O  modules  are  the 
ability  to  set  certain  parameters  by  software.  Including 
those  such  as  baud  rate,  parity,  and  the  number  of  start 
bit  and  stop  bits.  If  It  is  desired  to  operate  a CRT  ter 
minal  at  maximum  speed,  the  module  needs  to  be  cap- 
able of  asynchronous  operation  at  19,200  baud  rather 
than  the  limit  of  9,600  baud  with  most  boards. 

It  is  not  important  that  the  businessman  understand 
these  terms,  but  instead  that  he  understand  the  fact  that 
these  technical  aspects  must  be  considered  carefully 
by  someone  — at  least  by  the  person  or  supplier  creat- 
ing the  system.  An  example  of  a common  slight  mis- 
match is  the  unnecessary  limitation  of  CRT  speeds  to 
9,600  baud  by  using  a board  incapable  of  the  usual  CRT 
speed  of  19,200  baud. 

Selecting  the  Controller  Boards 

The  controller  board,  such  as  a disk,  tape,  or  printer 
controller,  resides  in  the  mainframe  physically  separate 
from  the  peripheral  unit  controlled.  As  with  other  mod- 
ules, certain  compatibilities  of  the  controller  board  to 
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the  mainframe  must  be  ascertained,  especially  with  re- 
gard to  the  specific  brands  of  memory  and  CPU  modules. 
It  is  vital  that  the  manufacturers  involved  be  contacted, 
especially  with  concern  for  the  use  of  bus  lines,  for  the 
speed  of  the  CPU.  for  the  speed  and  type  of  memory, 
and  with  special  attention  to  timing  and  DMA  aspects. 
The  controller  unit  usually,  and  preferably,  is  supplied 
with  the  peripheral  unit  as  part  of  a complete  package.  If 
the  controller  is  not  thus  packaged,  the  interfacing  be- 
tween the  peripheral  unit  and  the  controller  is  best  left 
to  a professional. 

Controllers,  especially  disk  controllers,  also  must  be 
compatible  with  the  world  outside  the  computer  and 
with  the  software  needed  by  the  business.  Each  disk 
controller,  for  example,  is  designed  to  utilize  a specific 
type  of  sectoring  on  the  disk,  usually  hard  or  soft  sector- 
ing. It  is  essential  that  this  sectoring  be  compatible  with 
the  design  of  the  desired  disk  operating  systems,  com- 
pilers. and  applications  programs. 

Two  sizes  of  disks,  mutually  incompatible,  exist  — 
the  mini  floppy  and  the  normal-size  floppy,  each  having 
both  types  of  sectoring.  Many  controllers  can  accom- 
modate only  one  size  of  disk  drive,  thus,  in  addition  to 
sectoring,  the  size  accommodated  must  match  the 
media  on  which  the  desired  software  is  exchanged  and 
for  which  the  software  is  designed. 

Finally,  the  disk  controller  should  have  an  on-board 
PROM  containing  a program  to  enable  loading  the  disk 
operating  system  into  the  computer  without  hassle,  and 
this  PROM  must  not  interfere  with  concurrently  running 
software  such  as  the  DOS  itself,  the  compiler,  and  ap- 
plications programs. 

Reliability  of  disk  storage  is  perhaps  the  most  impor- 
tant aspect  affected  by  the  choice  of  disk  controller, 
even  if  the  controller  itself  were  to  function  totally 
reliably.  Disks  are  imperfect  media  subject  to  a variety 
of  error  sources.  The  use  of  ’‘single  density"  formats  for 
recording  the  data  on  the  disk  is  the  most  reliable,  and 
double  or  quadruple  density  formats  are  especially  vul- 
nerable to  dirt,  misalignment  of  heads,  speed  variations, 
wear  on  the  heads,  and  wear  on  the  disk. 

The  controller  also  might  incorporate  a variety  of  error 
detection  and  recovery  mechanisms.  The  most  elemen- 
tary is  the  CRC  error  checking  technique.  For  business 
applications,  if  the  CRC  check  is  not  made  in  the  con- 
troller itself,  then  it  is  essential  that  it  be  done  in  the 
operating  system.  Another  important  feature  is  an  auto- 
matic retry  to  make  multiple  read  attempts  on  informa- 
tion found  to  be  in  error  by  the  CRC.  The  most  sophisti- 
cated controllers  may  incorporate  error-correction 
codes  to  recover  data  which  cannot  be  recovered  merely 
by  multiple  retries. 

These  factors  of  reliability  and  compatibility  are  the 
most  important  ones  for  disk  controllers,  but  capabili- 
ties are  not  to  be  ignored.  The  capabilities  of  the  disk 
system  affected  by  the  controller  include  data  storage 
capacity,  speed  of  data  transfer,  and  freedom  permitted 
to  the  CPU  during  disk  operation.  The  storage  capacity 
is  most  relevant  for  business,  and  is  increased  if  the 
controller  can  accommodate  double-sided  drives  which 
double  storage  capacity  without  the  compromise  of  in- 
creasing recording  density.  The  controller  also  needs  to 
be  capable  of  handling  at  least  three  or  four  drives, 
preferably  accommodating  both  the  mini  and  normal 
size  drives. 

Although  the  speed  of  access  to  the  drive  generally  is 
not  affected  by  the  controller  significantly,  the  effective 
speed  of  data  transfer  may  be  increased  if  the  controller 
can  provide  DMA.  Finally,  the  freedom  extended  to  the 
CPU  is  derived  from  two  controller  capabilities  — inter- 
rupt and  DMA.  The  interrupt  feature,  usable  only  if  such 
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These  terminals  are  from  a 
large  airline  reservation 
system.  They  are  heavy  duty 
and  were  under  continuous 
maintenance.  The  units  have 
been  in  storage.  We  make 
every  effort  to  ensure  that  all 
essential  parts  are  included. 
Most  work  when  plugged  in. 
No  warranties  are  given  or 
implied. 

Conversion  Kits. 

1.  Conversion  instructions. 

P C board  for  printer  only  us- 
ing software  method  $59.95 

2.  I/O  kit,  instructions  and 
all  components  for  parallel  or 
RS232  interface  $249.95 

3.  Completely  converted  unit 
and  assembled  interface 
$999.95 


$199.95 

AS  IS 
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WORKING  & 
CLEANED 

IBM'  Selectric-Based 
I/O  Writers 

Excellent  Hobby  Printers 

Series  72/731 
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All  Solenoids 
Original  Documentation 
While  Supply  Lasts 

Check.  Money  Order.  Cash. 
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Computers  For  Everyone! 
Prices  For  Everyone! 


PET  8001-8  by  Commodore 

* 8K  user  RAM  (expandable  to  32K) 

* 8K  BASIC  in  ROM 

* Built-in  video  display 

* Bull  bin  keyboard  with,  graphic  characters 

* Built-in  cassette  recorder 

PET  2001-8  (8k  RAM)  $795. 

1 0 Blank  C-10  cassette  20. 

“BASIC  BASIC”  Book  9. 


You  pay  only 


reg.  $824. 

$795. 


Apple  II  16K  by  Apple  Computers 

• 1 6K  user  RAM  ( expandabl  e to  48K ) 

• 6K  Integer  BASIC  in  ROM 

• 2K  Monitor  in  ROM 

• Full  ASCII  keyboard 

• 1 Cooler  graphics  (low  resolution  40H  x 40V) 

• 4-color  graphics  (high  resolution  28 OH  x 192V) 

• Game  Paddles  Included 

• Includes  BASIC  software  on  cassette: 

• i 6K  StartrecJs  program  * Color  demonstration  programs 

* 1 OK  Floating  point  BASIC  * Breakout  video  game 
interpreter 

• Your  color  TV  set  required  for  display 


APPLE  n (16K  RAM) 

$1445. 

Meriton  cassette  recorder 

80. 

M&RHF  Modulator 

30. 

W reg. 

$1555. 

You  pay  only 


$1445. 


Add  81 0.00  per  system  for  shipping  and  hand!  mg.  To  qualify  for  these  I 

special  package  prices,  flu!  I paymen  t must  accompany  your  order.  We  will  m 

refund  full  amount  If  you  wish  to  cancel  before  we  ship. 

Write  or  Call 

computer  j 

enterprise/™  ■ 

P.O.  Box  71 

Fayetteville,  N.Y.  13066 

Phone  (315)  637-6308  Today! 

Operating  Houfia: 

M-W10-SE.S.T. 

Th-F  i 0-9  E.8.T. 

Closed  Sat,  & Sun, 

...J 
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interrupts  are  supported  by  the  mainframe,  allows  the 
controller  to  search  for  the  desired  data  without  tying  up 
the  CPU  for  long  watting  periods,  then  to  notify  the  CPU 
when  the  access  is  completed.  The  DM  A feature  aliows 
the  actual  data,  once  located,  to  be  transferred  to  mem- 
ory without  requiring  the  CPU, 

Some  controllers  also  are  Intelligent11,  in  that  they 
have  a self-contained  CPU  and  disk  operating  system. 
This  reduces  memory  requirements  in  the  mainframe  for 
the  DOS,  and  also  may  extend  additional  freedom  to  the 
mainframe  CPU  by  not  requiring  its  services  to  locate 
the  desired  data  on  the  disk.  The  effectiveness  of  this 
additional  CPU  freedom  depends  upon  whether  inter- 
rupts are  generated  and  supported  by  the  mainframe, 
and  upon  the  interrupt  and  DMA  capabilities  of  the  con- 
troller itself.  One  possible  disadvantage  of  the  intelli- 
gent controller  is  a reduced  flexibility  in  choice  of  DOS 
and  limited  program  access  to  hardware  details  of  the 
controller  and  diskdrive. 

Selecting  Other  Boards 

Other  modules  or  boards  may  have  idiosyncrasies 
when  used  in  certain  mainframe  combinations,  as  em- 
phasized before  for  memory  and  controllers.  They  are 
best  checked  out  with  the  manufacturers  involved,  or  by 
actual  demonstration  of  an  identical  working  system. 
No  problems  will  exist  90%  of  the  time,  but  often  a few 
phone  calls  can  prevent  major  headaches  later, 

THE  PERIPHERALS 

The  discussion  of  peripherals  is  digested  much  more 
easily  than  that  on  the  mainframe  since  peripheral  specifi- 
cations relate  to  more  familiar  measurements  and  more 
visible  results.  They,  in  contrast  to  the  mainframe,  are 
not  so  mysterious,  as  everyone  understands  the  func- 
tions of  devices  such  as  the  CRT  terminal,  the  printer, 
and  the  mass  storage  units  such  as  the  disk  and  tape. 

Selecting  the  CRT  Terminal 

The  CRT  terminal  provides  the  communications  link 
between  the  computer  and  the  operator,  and  consists  of 
a TV-type  display  for  text  and  graphics,  plus  a typewriter- 
style  keyboard.  There  are  two  major  aspects  to  consider 
in  its  selection  — the  human  and  the  technical. 

The  human  aspect  of  CRT  capabilities  is  important 
because  the  operator  may  be  sitting  for  long  periods  at 
the  terminal,  entering  data  and  reading  the  display.  It  is 
essential  that  the  terminal,  and  indeed  the  whole  work- 
space, be  comfortable  and  efficient.  The  display  must 
be  at  least  12  inches  diagonal,  clear  and  sharp  across 
the  entire  screen,  and  the  characters  must  be  easily 
readable,  preferably  with  resolution  better  than  the 
usual  5x7  matrix,  such  as  7x10,  9x12.  or  other  dimension 
dot  matrix.  A fuzzy,  wandering,  or  vibrating  display  with 
coarse  characters  can  create  substantial  discomfort 
and  eyestrain.  Additionally  desirable  are  glare-free 
screens  and  comfortable  viewing  angles. 

The  keyboard  should  have  a positive  feelT  a separate 
numeric  keypad,  and  possibly  even  a separate  cursor  padT 
especially  if  much  text  editing  is  anticipated.  Indeed,  a 
keyboard  without  at  least  the  separate  numeric  pad  is 
inappropriate  for  the  constant  numerical  entry  of  busi- 
ness data.  Special  function  keys  which  may  be  custom- 
assigned  for  each  implementation  are  similarly  useful 
Detachable  keyboards  allow  adjustment  of  seating  posi- 
tions to  accommodate  working  documents  and  writing 
while  entering  data,  A bell  or  tone  to  allow  the  computer 
to  call  for  the  attention  of  the  operator  is  also  useful. 

Other  human  factors  are  more  technical  and  involve 
compatibility  with  external  standards.  One  example  is 
that  the  screen  should  contain  at  least  24  lines  of  80 
characters,  which  is  an  industry  standard  for  both  CRT 
terminals  and  for  printers  utilizing  81/?  inch  paper  widths. 
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North  Star  Horizon 

the  applications  computer 

Here’s  the  hat  one!  North  Star’s  hi-performanoe 
Z-8Q  computer.  Integrated  floppy  disk  memory, 
extended  BASIC,  double  the  power  of  the  8080. 

* Z-8Q  processor 

* fully-slotted  motherboard 

* 2 serial  & 1 parallel  port 

* 16K  RAM  memory 

* Add’l  drive,  $425  assld. 

* Add  ! 16K  memory,  $400  assld. 

also  available  as  kit. 
call  for  low  prices 


Hazeltine  1500 

value  packed— every  feature  is  standard! 

The  high-quality  basic  terminal  with  extra  standard  features 
you  can’t  find  on  most  CRTs,  Plus  the  features  you  expect,  like 
24x80  character  display,  auxiliary  serial  port,  10-key  numeric 
pad.  At  this  low  price,  you  can  order  two. 

* Standard  & reverse  video 

* Upper,  lowercase 

* Cursor  addressing  & sensing 

* 7x10  dot  matrix 


Oem  Serial  Centronics  779 
with  tractors 

only  from  MicroWorld 

Newest  and  lowest-cost  member  of  the  Centronics  user- 
oriented  700  Series  printers.  The  simple  alternative  to  more 
expensive,  more  complex  printers, 

• user-selectable  serial  and  parallel  interface 

• tractor  feed  included 

• 60  cps  print  speed,  unidirectional 

• 80  to  132  char,  selectable,  per  line 


DECwriter 


More  Specials  from  stock 

Soroc  IQ  120  . . ......$  895 

Tl  745  Prtble,  Terminal  .. ..  $1795 

Tl  765  Bubble  Terminal  (with  coupler)  . $2995 

IP-125  Printer  ......... $ 749 

IPS  Diablo  1620  KSR  (tractor  feed)  ....  $2995 
North  Siar  Disk  System  $ 599 


MICRO] 

1425  W.  12th  PL 
Tempe,  AZ,  85281 

602-894-1193 


MicroWorld  (formerly  Byte  Shop  Mail  Order)  is  a division  of  The 
Phoenix  Group,  Inc.  Cail  or  write  for  all  your  computer  needs. 

* plus  shpg.  & hdlg. 

New  Byte  Shopper  Guide  Vol.  ML  $3.95  (includes  $1.00  postage) 


Terminals  used  for  large  amounts  of  text  editing  may 
benefit  from  displays  with  48  lines  of  80  characters  to 
accommodate  nearly  a full  typewritten  page.  Both  upper 
and  lower  case  must  be  available,  and  lower-case  letters 
should  have  descending  tails  on  letters  such  as  +,g'\  "jMp 
llp'\  “q",  and  "y"  — to  be  compatible  with  standard 
writing  and  reading  practice. 

Another  feature  of  the  CRT  terminal  is  the  use  of  pro- 
tected fields,  which  are  regions  on  the  display,  usually 
signified  by  reduced  intensity,  into  which  the  user  can- 
not write.  These  simulate,  and  are  compatible  with,  the 
conventional  printed  form  which  is  designed  to  collect 
data,  whereby  the  desired  data  is  inserted  into  the 
"blanks"  or  unprotected  regions  of  the  display.  Such 
fields  enable  the  rapid  collection  of  data  without  the 
usual  sequence  of  prompts  and  answers  — which  are 
often  difficult  to  read  and  do  not  enable  simultaneous 
display  of  large  amounts  of  data. 

A less  important  capability  of  the  CRT  terminal  involves 
dual  intensity,  which  is  useful  for  highlighting  desired 
data  or  text  blocks,  preferably  independently  of  protected 
fields.  Another  form  of  highlighting  is  reverse  video, 
whereby  selected  portions  of  the  display  may  be  written 
with  black  on  white  instead  of  the  usual  whiteon  black. 

Certain  considerations  are  important  to  allow  future 
expandability  to  operations  which  are  not  essential  for 
business  applications  initially,  but  may  be  useful  in  the 
future.  One  such  feature  is  the  use  of  different  character 
sets  such  as  foreign  languages  or  technical  symbols  on 
the  CRT.  Another  related  feature  is  graphics  capability 
to  produce  charts,  graphs,  diagrams,  or  other  displays. 
And  finally,  in  some  applications,  it  is  useful  to  have  an 
extremely  fast  display  function  in  real  time,  without  the 
[imitations  of  the  conventional  19,200  baud  of  most  ter- 
minals. if  these  capabilities  are  anticipated  to  be  impor- 
tant, then  CRT  terminals  which  can  accommodate  them 
should  be  considered. 

Additional,  and  somewhat  technical,  features  of  the 
CRT  terminal  refer  to  the  terminal-to-computer  commu- 
nications link,  which  influences  compatibility  with 
some  types  of  software  as  well  as  general  capabilities 
of  the  CRT,  Some  programs  require  that  the  CRT  have  an 
addressable  cursor  (a  cursor  indicates  where  the  next 
character  will  be  written  on  the  screen)  which  enables 
the  program  to  position  the  cursor  anywhere  on  the 
screen.  Some  programs  also  require  cursor  sensing  to 
enable  the  program  to  ascertain  its  location  on  the 
screen.  Both  are  essential  for  text  editing  programs  and 
almost  essential  for  efficient  data-collection  techniques 
such  as  those  using  protected  fields.  Related  to  cursor 
addressing  and  sensing  is  the  additional  capability  of 
character  sensing  at  the  cursor,  whereby  the  program 
can  ascertain  not  only  the  location  of  the  cursor,  but 
alsothe  character  residing  at  that  location, 

The  CRT  terminal  also  can  have  non-essential  cap- 
abilities for  communicating  with  the  computer.  One 
such  feature  is  block  mode  transmission  of  display  lines 
and  pages  to  the  computer  in  addition  to  the  conven- 
tional character-by-character  transmission.  This  permits 
editing  on  the  terminal  without  the  use  of  the  computer, 
and  is  especially  useful  in  time-sharing  applications. 
Another  useful  feature  is  automatic  tabs  and  editing 
modes.  Some  terminals  also  provide  printer  ports  for 
direct  copying  onto  a printer,  again  reducing  the  load  on 
the  computer  and  interconnection  complexity. 

Certain  highly  technical  specifications  are  important 
for  proper  matching  of  the  terminal  to  the  I/O  modules  in 
the  computer  mainframe.  These  include  references  to 
the  type  of  interface  such  as  RS-232,  or  20  ma  current 
loop,  and  references  to  the  speed  of  communication  or 
baud  rate  (which  should  extend  to  19.200  baud  for  CRT 
terminals),  and  to  the  communications  protocols  such 


as  parity,  duplex  or  half-duplex,  and  number  of  start  and 
stop  bits.  The  businessman  need  not  concern  himself 
with  these  specifications,  provided  he  has  a professional 
assemble  the  system  such  that  it  works  satisfactorily. 

The  CRT  terminal  with  keyboard,  (or  detachable  key- 
board), usually  is  configured  as  an  entity  entirely  separ- 
ate from  the  computer,  connected  to  the  computer  by 
one  thin  cable  which  may  be  10  to  50  feet  long.  Some  of 
the  lower-cost  systems,  however,  may  be  configured 
with  the  terminal  separated  into  three  parts  consisting 
of  a video  monitor,  an  electronics  module  Installed  in 
the  computer  mainframe,  and  a keyboard  — afl  with  sep- 
arate interconnecting  cables.  These  have  the  advantage 
of  slight ty  lower  cost  and  certain  types  of  flexibility, 
such  as  graphics,  alterable  character  sets,  and  the 
higher  speed  of  a possible  memory-mapped  display. 
These  advantages  generally  are  not  important  to  the 
small  business,  although  there  are  exceptions  as  dis- 
cussed earlier.  The  unified  terminal  has  an  advantage  in 
that  it  is  conceptually  and  cosmetically  clean,  and  may 
be  easily  located  remote  from  the  computer,  which  is 
especially  useful  in  mufti-terminal  systems. 

Selecting  the  Printer 

The  printer  is  one  of  the  most  essential  peripherals  in 
a small  business  system,  and  also  is  one  of  the  most  dif- 
ficult to  select.  In  addition  to  being  the  vehicle  of  data 
output,  the  printer  also  is  the  typewriter  for  text- 
processing,  the  vehicle  of  program  listings,  and  the  fun- 
damental means  of  backup  record-keeping. 

Just  as  with  other  hardware,  the  reliability,  compati- 
bility, and  capability  of  the  printer  are  important  selec- 
tion criteria.  These  can  be  applied  to  different  aspects  of 
the  printer,  such  as  the  size  and  type  of  paper  stock,  the 
format  of  print  lines  and  print  characters,  the  handling 
of  paperand  forms,  and  the  interfacing  to  the  computer. 

For  reasons  of  economy  and  convenience,  the  paper 
stock  used  by  the  printer  should  be  standard-width  con- 
ventional notebook  paper  or  computer  paper,  rather  than 
the  specially-sized  or  coated  papers  required  by  nearly 
ail  non  impact  printers.  An  exception  would  be  where 
ultra-quiet  operation  or  other  special  capabilities  are 
overriding  factors.  The  printer  should  be  capable  of 
making  multiple  copies,  thus  requiring  an  impact  type  of 
print  mechanism,  and  the  print  line  should  accommo- 
date at  least  80,  and  preferably  132,  characters. 

The  format  of  print  characters  is  especially  important 
for  readability  and  flexibility.  Most  useful  is  an  upper 
and  lower  case  character  set  which,  in  fact,  is  essential 
for  any  text-editing  or  text-producing  applications. 
Another  feature,  also  valuable  for  text-editing  appiica- 
tions.  is  the  availability  of  interchangeable  fonts  for  dif- 
ferent styles  or  special  character  sets,  such  as  those  for 
technical  applications.  An  ability  to  produce  bold-faced 
or  double-width  characters  is  desirable,  as  is  also  a 
capability  to  generate  charts,  graphs,  and  diagrams. 
And  finally,  bidirectional  printing  can  increase  printing 
speeds  substantially  by  eliminating  the  waiting  periods 
of  carriage  returns. 

An  often  overlooked  feature  in  printers  is  the  paper 
and  forms-handling  capabilities.  A pin-feed  feature  is 
essential  for  business  applications,  so  that  correct 
registration  of  preprinted  forms  may  be  maintained 
without  constant  adjustment.  The  pin-feed  also  permits 
multiple  copies  to  be  controlled  more  easily  than  does 
the  conventional  friction-feed  mechanism.  The  spacing 
between  the  pins  should  be  adjustable  to  accommodate 
a variety  of  paper  widths,  with  a total  paper  width  rang- 
ing from  a few  inches  to  at  least  9 1 ; inches  and  possibly 
to  15  Inches  to  accommodate  the  132-character  stan- 
dard computer  printout  widths  useful  for  tables  and 
reports. 
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Other  useful  paper-handing  features  are  horizontal 
and  vertical  tabs  and  an  out-of-paper  switch.  Tabs  cause 
both  print  head  and  paper  positioning  to  occur  much 
more  quickly  and  conveniently  than  the  incremental 
character-to-character  or  MneTo-ime  motions  necessary 
without  the  tabs.  Printed  forms  handling  features  simi- 
larly facilitate  print  head  and  paper  positioning  in  accor- 
dance with  specific  forms  lengths,  widths,  formats,  and 
positions.  The  paper  alarm,  if  connected  as  a shut-off 
switch  to  the  computer,  is  valuable  for  performing  long 
printing  tasks  without  constant  supervision  by  the 
operator. 

Another  evaluation  criterion  applicable  to  all  printers, 
primarily  affecting  various  type  of  compatibility,  con- 
cerns the  printer-to-computer  interface.  In  order  to  match 
the  I/O  modules,  there  are  two  basic  types  of  interfac- 
ing. parallel  and  serial.  The  serial  interface  is  preferable, 
because  it  is  compatible  with  most  computer  systems, 
especially  In  the  form  of  the  RS-232C  option,  whereas 
parallel  operation  is  generally  formatted  differently  for 
each  printer.  The  serial  interface  also  is  compatible  with 
a wider  variety  of  software,  and  simplifies  custom  inter- 
facing to  those  printers  with  sophisticated  features 
such  as  incremental  spacing,  tabbing,  and  forms  con- 
trol, It  additionally  simplifies  the  cabling  requirements 
to  the  printer,  especially  if  the  printer  must  be  remote 
from  the  computer.  If  serial  operation  is  utilized,  it 
should  be  capable  of  a baud  rate  considerably  higher 
than  the  printing  speed  to  ensure  that  long  strings  of 
control  characters,  which  are  not  printed,  will  not 
reduce  the  actual  printing  rates. 

Another  requirement  of  interfacing  compatibility  is  that 
the  character  code  used  by  the  printer  be  ASCII,  rather 
than  a variety  of  other  codes.  This  standard  is  world- 
wide, used  by  nearly  everyone.  Additionally,  for  either 
serial  or  parallel  operation,  certain  handshaking  proto- 
cols, as  discussed  with  I/O  modules,  may  be  necessary. 

Some  printers  also  contain  keyboards,  enabling  their 
use  as  remote  terminals.  This  may  be  especially  conven- 
ient in  a time-sharing  system  if  the  printer  is  free  part  of 
the  time  for  terminal  use,  saving  the  expense  of  another 
CRT  terminal.  A keyboard  also  will  enable  printer  control 
directly  from  the  printer  location,  useful  if  the  computer 
is  remotely  located.  An  extra  feature  of  some  printers  Is 
abetl  to  notify  theoperator  of  special  conditions. 

There  are  two  basic  types  of  printers  fulfilling  the  pre- 
ceding requirements  of  compatibilities  and  capabilities. 
One  type  is  the  solid-character  printer  which  creates 
typewriter-style  characters,  usually  by  means  of  a rotat- 
ing ball  such  as  the  IBM  Selectric.  or  by  a rotating  disk 
or  daisy  wheel.  The  second  type  is  the  dot-matrix  printer 
which  forms  characters  by  an  array  of  dots.  Other  types 
of  non  impact  printer  mechanisms  exist,  but  these  omit 
at  least  one  of  the  preferences  discussed  earlier. 

The  solid-character  printer  usually  is  slower  and  more 
expensive  than  the  dot-matrix  type,  but  is  required  for 
text-editing  applications  such  as  correspondence,  legal 
documents,  and  manuscripts.  The  least  expensive 
printers,  costing  $1,000  to  $1,500  are  simitar  to  type- 
writers, with  speeds  not  exceeding  15  characters  per 
second,  or  3 Vi  to  6 minutes  per  page,  and  with  no 
graphics  or  proportional  spacing  features. 

The  sophisticated  units,  costing  $2,500  to  $3,500  are 
exceedingly  capable,  and  have  speeds  up  to  55  charac- 
ters per  second  to  produce  one  page  in  Vi  to  IV-  min- 
utes — faster  than  the  slowest  of  the  dot-matrix  types. 
One  important  feature  is  proportional,  or  incremental, 
spacing,  whereby  the  characters  may  be  moved  horizon- 
tally or  vertically  in  units  of  V™,  '/**,  or  even  V.™  of  an  inch. 
This  permits  a true  right  justification  which  does  not  re- 
quire multiple  spaces  between  words,  and  which  facili- 
tates subscripts,  superscripts,  and  bold  characters  — in 
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addition  to  full  graphics  capability  to  draw  special 
characters  such  as  *T\  “J",  ‘‘A,  as  well  as  charts, 
graphs,  and  even  images  with  a simulation  of  multiple 
shades  of  gray. 

Certain  reliability  criteria  are  especially  applicable  to 
the  solid-character  printers.  One  of  the  most  essential 
features  in  any  printer  is  overrun  protection,  such  that 
attempts  to  print  characters  past  the  end  of  the  line  will 
not  damage  the  mechanism.  Another  feature,  technically 
called  closed-loop  operation,  enables  the  printer  to  re- 
quest each  character  at  times  exactly  optimized  to  mini- 
mize wear  and  errors.  This  criterion  is  most  frequently 
ignored  in  some  adaptations  of  the  Selectric.  A third 
reliability  feature  is  simplicity  and  design  integrity.  The 
simpler  mechanisms  have  less  to  go  wrong,  and  design 
integrity  requires  heavy-duty  mechanisms  which  are 
capable  of  continuous  duty  — also  relevant  to  the  Selec- 
tric adaptations.  For  the  daisy-wheel  printers,  the  use  of 
a metal  character  disk  is  sometimes  preferable  to  the 
plasticdisk. 

In  addition  to  reliability , certain  capabilities  also  are 
important  for  solid-character  printers.  One  is  the  cap- 
ability to  use  film  ribbons  which  produce  superb  print 
quality  for  creating  masters.  Another  capability  is  a 
pitch  selectable  between  10  and  12  characters  per  inch, 
which  is  not  necessarily  included  even  with  printers 
with  incremental  spacing  features. 

The  dot-matrix  printers  vary  widely  in  speed,  print 
quality,  and  cost.  Units  costing  $1,000  to  $1,500  usually 
will  have  some  compromise.  For  example,  one  unit 
might  have  excellent  print  quality  but  slow  speed, 
another  might  have  only  marginal  print  quality  with 
medium  speed,  and  another  might  have  upper-case  only 
with  medium  speed.  Units  costing  $1,500  to  $2,500  may 
be  excellent  on  all  counts,  with  speeds  upwards  of  120 
to  180  characters  per  second,  corresponding  to  a page 
every  17  to  28  seconds.  One  goal  is  to  achieve  the  maxi- 
mum speed/cost  ratio  consistent  with  reliability  and 
necessary  capabilities. 

As  with  the  solid-character  printers,  certain  factors 
are  specific  to  the  dot-matrix  printers.  Reliability  is  af- 
fected by  the  maintenance  of  print  quality  of  the  head, 
especially  after  many  hours  of  operation,  and  especially 
is  apparent  with  lower-case  characters.  All  dots  must  be 
impressed  equally  and  forcefully,  without  smearing.  The 
character  spacing  and  printed  lines  should  be  even,  with- 
out characters  jittering  about.  The  ribbon  also  should  be 
capable  of  providing  large  numbers  of  characters,  since 
the  dot-matrix  printer  is  used  for  volumes  of  printout. 
This  requires  special  construction  and  inking  ar- 
rangements. 

The  most  important  capability  of  the  dot-matrix 
printer  is,  of  course,  the  design  of  the  characters  in 
terms  of  readability.  As  with  CRT  terminals,  they  should 
be  high  resolution,  preferably  more  than  the  usual  5x7 
matrix.  The  lower-case  characters  should  have 
descenders  for  readability,  although  this  may  not  be 
possible  with  low-resolution  matrices.  For  this  reason,  it 
may  be  difficult  to  find  low-cost  dot-matrix  printers  with 
lower-case  descenders. 

Other  desired  capabilities  of  the  dot-matrix  printers 
are  selectable  pitch,  horizontal  and  vertical  incremental 
spacing,  and  interchangeable  or  selectable  character 
sets.  Many  printers  will  accommodate  not  only  the  10 
and  12  characters  per  inch  of  typewriters,  but  also 
higher  or  lower  densities  for  generating  large-character 
titles  and  headings,  or  for  compressing  132  characters 
onto  the  standard  QV;  inch  page.  The  character  sets  of 
some  printers  may  be  changed  merely  by  changing 
memory  PROMs  in  the  unit.  The  horizontal  and  vertical 
incremental  spacing  capabilities  are  not  necessarily  in- 
cluded with  dot-matrix  printers,  contrary  to  popular 
belief,  and  in  fact  are  seldom  available  in  the  lower-cost 


varieties.  When  these  are  available,  however,  spec- 
tacular graphics  and  multi-shade  imaging  is  possible 
because  the  resolution  of  dots  in  the  dot-matrix  is  much 
higherthan  possible  with  solid-character  printers. 

Selecting  the  Mass  Storage 

Mass  storage  is  perhaps  the  most  mysterious  and 
most  sensitive  selection  for  the  computer  system.  Mass 
storage  is  the  vehicle  by  which  all  programs  and  data 
are  stored,  with  only  the  minor  exceptions  of  PROM  and 
ROM,  which  are  small  amounts  of  memory  in  the  main- 
frame which  will  not  forget  when  power  is  removed. 
Mass  storage  may  take  a variety  of  formats  ranging  from 
paper  tape  and  audio  cassette  to  large-capacity  hard 
disks  and  possibly  magnetic  bubbles,  and  it  may  range 
in  capacity  from  a few  tens  of  bytes  to  over  a thousand- 
million  bytes. 

The  small  business  need  be  concerned  with  only  a 
few  types  of  mass  storage  — digital  tape  cassettes, 
floppy  disks,  and  possibly  hard  disks.  The  other  types 
are  either  cumbersome,  unreliable,  or  too  costly.  The 
digital  cassette  is  most  useful  for  sequential  storage 
and  retrieval,  whereby  programs  and  especially  data  are 
arranged  in  a linear  sequence  on  the  tape.  The  sequence 
usually  is  based  upon  numerical  or  alphabetical  order 
applied  to  a quantity  such  as  date,  name,  or  number  — 
or  in  some  cases,  may  be  based  only  on  the  order  in 
which  data  was  written  onto  the  tape.  Access  to  sequen- 
tial data  normally  requires  reading  all  the  data  until  the 
desired  data  is  recognized. 

The  digital  cassette  has  the  advantage  of  economical 
storage  capacity  exceeding  1 to  2 megabytes  for  a $500 
to  $1,000  investment.  The  disadvantage  is  slow  reading 
speeds  and  extremely  slow  search  speeds,  exceeding 
20  to  40  seconds  to  locate  a particular  entry,  even  in  the 
more  sophisticated  units. 

The  floppy  disks  are  much  faster  than  the  digital 
cassette  in  both  read  and  search  speeds.  The  read  oc- 
curs at  10  to  50  times  that  of  the  digital  cassette,  and  ac- 
cess time  is  less  than  1 . second  instead  of  the  20  to  40 
seconds  of  the  cassette.  The  overwhelming  advantage 
of  the  floppy  disk,  in  addition  to  faster  operation,  is  the 
availability  of  random-access  operating  systems.  The 
data,  in  even  small  units,  may  be  stored  on  the  disk  in 
any  physical  location  and  may  be  retrieved  directly, 
without  reading  or  referencing  the  data  itself,  as  re- 
quired in  sequential  access.  A limited  form  of  random- 
access  also  is  possible  with  the  digital  cassette,  but  the 
linear  format  of  the  tape,  as  opposed  to  the  two- 
dimensional  form  of  the  disk,  severely  limits  the  speed 
of  such  direct  access. 

These  two  capabilities,  random-access  and  direct- 
access.  are  worthy  of  clarification,  since  the  two  words 
frequently  are  used  interchangeably  and  may  obscure 
certain  limitations  of  disk  drives.  True  random-access  is 
an  access  to  a particular  data  set  without  physically 
traversing  other  data  sets.  In  this  sense,  a RAM  memory 
has  true  random-access  capability,  but  the  floppy  disk 
does  not.  The  floppy  disk  mechanism  consists  of  a head 
which  physically  and  sequentially  traverses  multiple 
concentric  tracks  on  the  disk,  and  then  the  disk  must 
rotate  a number  of  sectors  sequentially  under  the  head 
until  the  desired  sector  appears.  Physically  speaking, 
the  disk  is  a two-dimensional  sequential-access  device 
functioning  quite  similarly  to  the  one-dimensional  se- 
quential access  tape  cassette.  Indeed,  a stack  of  multi- 
ple electronically-selected  tape  cassettes  would  be  true 
random-access  in  one  dimension,  and  sequential  in  the 
other. 

Logically,  as  opposed  to  physically,  the  disk  may  be 
seen  as  a true  random-access  device  in  which  the 
details  of  physical  operation  are  hidden  from  the  pro- 


700  INTERFAC t AUt 


JULY  1978 


gram  — this,  in  fact,  is  a primary  function  of  a disk 
operating  system.  In  this  sense,  the  data  is  accessed 
directly  with  an  address  or  location  known  by  the  DOSt 
and  the  data  itself  need  not  be  read  to  be  located.  This 
may  be  called  direct-access  or t more  loosely,  random- 
access.  In  this  sense,  though,  the  tape  cassette  also 
may  qualify  as  a random  access  device,  since  a cassette 
operating  system  could  define  addresses  or  sectors  on 
the  tape  as  well  as  a DOS  could. 

The  essential  difference,  then,  between  disk  and  tape 
is  the  two-dimensionality  of  the  disk,  and  the  speed  of 
sequential  traversal  of  intervening  data.  Both  disk  and 
tape,  with  a suitable  operating  system,  can  be  random- 
access  or  direct  access  devices,  and  neither  are  true 
random-access  devices  in  the  physical  sense. 

One  disadvantage  of  the  floppy  disk  is  limited  storage 
capacity,  with  less  than  80  kilobytes  (16  to  30  typewritten 
pages)  on  most  mini-floppies,  and  about  250  kilobytes  in 
the  standard-size  floppies.  This  limitation  is  mitigated 
somewhat  with  the  new  developments  of  double-sided 
and  double-density  units,  but  still  will  remain  3 to  6 
times  as  expensive  per  kilobyte  as  the  digital  cassette. 

The  more  sophisticated  disk  operating  systems  per- 
mit variable-length  data  regions  or  files  to  be  specified 
during  program  execution,  enabling  efficient  use  of  the 
disk  space.  The  most  sophisticated  operating  sys- 
tems create  the  effect  of  the  disk  functioning  as  a vir- 
tual extension  of  the  addressable  memory  within  the 
computer,  eliminating  the  need  of  physical  files,  rec- 
ords, and  so  on. 

The  hard  disk,  in  contrast  to  the  floppy  disk,  is  the 
most  sophisticated  — and  the  most  expensive  and  deli- 
cate — form  of  mass  storage.  Hard  disks  can  read  data  5 
to  10  times  faster  and  can  access  data  10  times  faster 
than  the  floppy  disk,  even  with  storage  capacities  ex- 
ceeding 100  to  1.000  megabytes.  The  operating  systems 
for  such  units  can  be  extremely  capable,  and  are  most 
effective  with  fast  CPUs,  although  some  hard  disk  sys- 
tems can  survive  on  floppy  disk  software.  The  disadvan- 
tages are  that  hard  disk  systems  are  quite  expensive, 
costing  from  $6,000  to  $50,000  or  more,  and  are  justified 
oniy  when  large  volumes  of  data  must  be  on-line  with  in- 
stant access,  rather  than  the  slow  access  of  multiple 
digital  cassettes  or  the  non-instant  operation  of  ex- 
changing multiple  floppy  disks.  Hard  disks  also  have 
the  disadvantage  of  being  extremely  sensitive  to  shock 
and  handling.  Backup  of  non-removable  hard  disks  is 
costly  and  must  be  achieved  by  a complete  duplicate 
disk  drive,  or  by  the  removable  disk  packs  available  on 
some  drives. 

Mass  storage,  as  all  other  components,  can  be  evalu- 
ated in  terms  of  the  magic  four  words;  reliability,  com- 
patibility, capability,  and  expandability.  The  capabilities 
of  different  forms  of  mass  storage  were  described  briefly 
in  the  foregoing  in  preparation  for  detailed  evaluation  of 
each  type. 

The  two  types  of  tape  cassette  — audio  and  digital  — 
are  the  least  expensive  type  of  mass  storage,  and  as  im- 
plied before,  only  the  digital  version  of  cassette  is  suffi- 
ciently reliable  and  capable  for  business  applications. 
For  maximum  reliability ( digital  cassettes  should  utilize 
a recording  technique  which  is  insensitive  to  speed  vari- 
ations of  the  tape,  both  in  record  and  playback,  tl  should 
also  utilize  the  CRC  error-checking  capabilities  described 
earlier  in  the  section  on  controllers,  as  well  as  the  auto- 
matic retries  and  error-correction  schemes  also  described. 

Compatibility  is  not  an  important  issue  with  cas- 
settes, as  there  are  virtually  no  widely-used  standards 
— at  least  in  the  low-cost  business  systems.  For  a 
minimum  capability,  the  digital  cassette  must  be  soft- 
ware controllable  for  fast-forward  and  rewind  with  provi- 
sion of  marking  inter-record  gaps,  or  sectors,  A mere 
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on/off  feature  alone  is  hardly  sufficient.  Additionally,  a 
truly  adequate  cassette  operating  system  requires  cap- 
abilities approaching  those  of  a good  disk  operating 
system,  but  this  is  nearly  impossible  to  find  at  low  cost. 
And  finally,  the  digital  cassette  should  be  capable  of 
completely  searching  the  cassette  in  20  to  40  seconds 
and  of  reading  or  writing  data  faster  than  20,000  to 
50,000  baud.  Slower  data  rates  tend  to  be  exasperating 
in  business  applications. 

The  floppy  disk  is  the  most  widely  used  mass  storage 
in  business  systems,  and  is  the  most  appropriate  com- 
promise between  storage  capability,  access  and  read 
speeds,  and  cost.  With  the  disk  drive,  reliability  is  the 
most  essential  factor  — a dropped  bit  can  cause  the 
complete  destruction  of  data  on  the  disk  and  therefore 
be  a disaster,  especially  if  inadequate  backup  pro- 
cedures exist.  Any  choice  involving  a tradeoff  of 
reliability  is  to  be  avoided  — even  though  gains  in  per- 
formance can  be  highly  seductive. 

One  requirement  for  reliability  is  that  the 
record/playback  heads  contact  the  disk  only  during  ac- 
cess and  data  transfer,  and  lift  away  otherwise.  The 
heads  should  create  minimum  pressure  on  the  disk  dur- 
ing use,  to  reduce  head  and  disk  wear  — and  drives  dif- 
fer by  a factor  of  two  or  three  in  this  respect.  Mechanical 
stability  of  the  head  mechanism  is  also  important,  as  is 
tolerance  to  misalignment  and  misadjustment,  Reliabil- 
ity of  the  manufacturer  in  supporting  the  drive  with  war- 
ranty and  later  service  is  essential,  and  some  drives  do 
not  have  ideal  support.  Maintenance  is  important,  as  the 
user  must  beware  of  using  misadjusted  drives  to  keep 
business  data.  The  danger  is  that  a misadjusted  drive 
may  function  apparently  well  — until  the  point  where  it 
must  fail.  If  the  subsequent  adjustment  causes  too 
large  a correction,  then  the  data  originally  recorded  on 
the  misadjusted  drive  may  be  irretrievably  lost.  Another 
CIRCLE  inquiry  NO.  81  reliability-enhancing  feature  is  the  use  of  a positive- 

pressure  environment  in  the  drive  to  prevent  dirt  and 
dust  from  entering  the  drive  and  the  disks. 

Proper  selection  and  care  of  the  disks  themselves 
also  is  a must.  Only  the  highest  possible  quality  disk 
should  be  used,  as  ascertained  by  asking  other  users 
and  suppliers,  and  then  these  disks  should  be  verified 
against  dropouts.  Any  extra  costs  would  be  trivial  com- 
pared to  the  costs  of  losing  data,  even  with  adequate 
backup.  The  disk  surface  never  should  be  handled  by 
the  fingers,  and  the  disk  must  be  kept  in  a nearly  airtight 
and  dust  free  container.  Since  the  disks  are  magnetic 
media,  care  also  must  be  taken  to  keep  them  away  from 
magnetic  fields,  including  those  of  power  transformers 
in  the  computer,  printer  solenoids,  CRT  terminal,  and 
even  AC  wiring  embedded  in  walls.  Carelessness  with 
quality  and  handling  of  the  disk  itself  is  one  of  the  more 
common  sources  of  problems  which  are  incorrectly  at- 
tributed to  a host  of  other  factors. 

A short  note  of  caution  is  appropriate  regarding  disk 
systems  relating  to  compatibility  and  reliability.  Disk 
drives  sometimes  are  sold  separately  from  the  con- 
trollers, which  in  turn  are  sold  separately  from  the  main- 
frame, CPU,  memory,  and  I/O  modules.  Sometimes  one 
of  these  items  has  some  incompatibility  with  the  re- 
mainder, so  it  is  advisable  to  purchase  a system  either 
pre-packaged  or  assembled  by  a professional,  or  at  least 
to  make  certain  that  the  drive  and  controller  are  pack- 
aged together. 

Closely  matching  reliability  in  importance  are  con- 
siderations of  compatibility  with  regard  to  disk  size  and 
formatting.  Although  the  hard  disk  may  have  no  obvious 
compatibility  issues,  the  floppy  disk  has  important 
ones.  There  are  two  sizes  of  floppy  disks,  the  51 1 inch 
mini  floppy  and  the  8 inch  normal-size  floppy.  Each  disk 
size  additionally  utilizes  two  types  of  sector  marking 
techniques,  the  hard-sectoring  and  the  soft-sectoring. 
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both  mutually  incompatible.  The  most  common  and 
compatible  type  of  disk  is  the  8 inch  version  which  is 
soft-sectored  and  which  is  recorded  with  single  density 
in  the  IBM  2740  format.  Most  operating  systems,  com- 
pilers, applications  software,  and  custom  software 
development  packages  both  are  designed  for  use  with 
disk  drives  using  this  format,  and  are  supplied  on  disks 
in  the  same  format.  Thus  any  choices  of  either  hard-sec- 
toring or  mini  disks  must  be  evaluated  most  carefully 
for  compatibility  in  both  respects.  For  example,  a 
desirable  DOS  or  language  might  be  adapted  to  an  alien 
disk  size  or  sectoring  format,  but  there  is  no  guarantee 
that  the  applications  programs  using  the  DOS  or  lan- 
guage also  would  be  supplied  on  the  same  alien  disks. 


An  obscure  DOS  or  compiler  can 
be  quite  costly,  because  conversion 
of  complex  applications  programs 
to  such  a DOS  is  not  a trivial 
task  and  may  be  totally  impossible 
if  the  applications  program  is  not 
supplied  with  the  source  code, 
as  most  are  not. 


The  capacity  of  the  standard-size  disks  can  be  doubled 
by  using  the  double-sided  versions,  which  requires  a 
special  drive  and  possibly  special  controllers.  A dual 
double-sided  disk  drive  with  IBM  format  will  store  over 
one  miflion  bytes  without  compromising  reliability  by  in- 
creasing density,  as  discussed  earlier.  The  double-sided 
dual  mini  drive  would  have  about  250  kilobytes  storage 
under  similar  conditions. 

Frequent  mention  is  made  of  the  access  speed  of  the 
disk  drive.  It  is  important  to  note  that  average  access 
time  is  comprised  of  the  sum  of  two  separate  time 
delays  — the  seek  time  for  the  head  to  travel  radially  to 
the  desired  track,  and  the  latency  time  required  for  the 
disk  to  rotate  to  the  desired  position.  Since  the  disk 
rotates  at  the  same  constant  RPM  for  all  floppies  of  the 
same  size,  the  average  latency  time  also  is  a constant 
which  tends  to  reduce  the  advantages  of  high-speed 

Only  after  these  factors  of  reliability  and  compatibil- 
ity are  satisfied  is  hardware  capability  of  the  disk  impor- 
tant. For  business  applications,  the  floppies  are  essen- 
tial to  avoid  excessive  waiting  periods  for  program 
retrieval  and  data  access.  In  addition,  the  capabilities  of 
dual  floppies  are  an  absolute  essential,  either  in  the 
form  of  mini-floppies  costing  $1,000  to  $1,600  or  stan- 
dard floppies  costing  $1,500  to  $3,000.  The  dual  drives 
provide  backup  disk  copies  of  vital  business  records, 
and  they  enable  separation  of  program  disks  and  data 
disks  to  reduce  confusion  and  risk  of  destroying  data 
and  programs. 

Also,  the  use  of  standard-size  floppies  is  highly 
recommended,  since  the  mini-floppies  usually  will  have 
insufficient  capacity  for  most  business  needs.  Even  dual 
standard  floppies  are  insufficient  for  large  amounts  of 
data  such  as  required  for  complete  on-line  audit  trails,  in 
which  all  data  is  immediately  available  without  chang- 
ing disks.  An  example  might  be  the  listing  of  all  in- 
voices, complete  with  itemized  detail,  for  a quarter  of  a 
year.  Such  data  normally  would  be  kept  on  several  disks. 
One  economical  means  of  achieving  true  on-line  opera- 
tion would  be  a combination  of  floppy  disks  and  digital 
cassettes,  creating  a system  certainly  not  as  fast  as  the 
hard  disk,  but  nevertheless  quite  powerful. 


seek  times.  The  end  result  is  that  a ten-foid  increase  in 
seek  speeds  may  well  improve  average  access  time  only 
by  a factor  of  IV2  to  2 — especially  if  the  accessed 
tracks  are  clustered  together. 

The  foregoing  has  concentrated  on  the  hardware  as- 
pects of  disk  drives,  but  the  software  support  for  the 
selected  disk  drive  is  also  important  — in  much  the 
same  way  as  the  software  support  discussed  earlier  for 
the  choice  of  CPU.  Most  important  are  the  compatibility 
and  capability  of  such  software,  and  the  most  vital  soft- 
ware is  the  DOS  and  compiler  — although  applications 
programs  and  software-development  packages  also  are 
affected. 

At  least  the  DOS,  and  possibly  the  compiler,  must  be 
supplied  as  part  of  the  disk  drive  and  controller,  other- 
wise costly  custom  modification  by  a consultant  may  be 
required.  For  this  reason,  the  characteristics  of  the  sup- 
plied DOS  and  compiler  must  be  evaluated  carefully, 
and  can  determine  the  choice  of  disk  drive.  The  DOS  and 
compiler,  or  interpreter  should  be  checked  for  com- 
patibility with  other  hardware  components  in  the  main- 
frame and  peripherals,  especially  with  regard  to  memory 
assignments,  interrupt  operation,  and  I/O  port  assign- 
ments and  protocols  for  the  peripherals.  Again,  the 
avoidance  of  costly  custom  modifications  is  the  issue. 

Adequate  compatibility  also  requires  that  both  the 
DOS  and  compiler  are  widely  used  by  available  applica- 
tions programs  and  custom  software  development  pack- 
ages, especially  those  programs  which  are  needed  by 
the  business.  An  obscure  DOS  or  compiler  can  be  quite 
costly,  because  conversion  of  complex  applications  pro- 
grams to  such  a DOS  is  not  a trivial  task,  and  may  be 
totally  impossible  if  the  applications  program  is  not 
supplied  with  the  source  code,  as  most  are  not.  Addi- 
tionally, the  DOS  alone  should  be  utilized  by  a large 
variety  of  compilers  and  interpreters. 

The  packaged  DOS  and  available  languages  and  pro- 
grams also  need  to  be  capable  and  powerful.  The  DOS  is 
expected  to  support  extensive  random  and  sequential 
access  to  both  programs  and  data,  and  preferably  would 
support  indexed  sequential  accesses  as  well.  File 
handling  and  manipulation  capabilities  should  be  com- 
plete, and  a wide  variety  of  utilities  should  be  included, 
such  as  text  editors  and  assembler.  The  supplied  com- 
piler also  needs  to  be  capable  of  fully  utilizing  these 
DOS  capabilities,  and  in  general,  the  available  applica- 
tions and  development  software  which  utilizes  the  DOS 
and  compiler  must  be  capable  of  performing  the  tasks 
required  by  the  business. 

Such  software  attributes  are  examined  in  great  detail 
in  the  next  part  on  software  selection.  The  important 
point  is  that  the  choice  of  disk  drive  determines  a whole 
chain  of  software  support  starting  with  the  DOS,  and  ex- 
tending through  the  languages  to  the  applications  and 
development  programs  — each  of  which  must  be 
suitably  linked  with  supporting  software  or  the  CPU,  and 
each  of  which  must  be  suitably  powerful  and  capable. 

The  criteria  for  evaluation  and  selection  of  software  to 
complement  this  part  on  hardware  will  be  discussed  in 
Part  4,  The  disk  operating  system  will  be  discussed  in  de- 
tail, together  with  the  programming  languages.  Important 
factors  for  selecting  standardized  applications  pack- 
ages will  be  presented,  and  procedures  and  evaluations 
involving  custom  system  analysis  will  be  examined.  □ 


Comments  regarding  this  article  can  be  sent  to 
INTERFACE  AGEf  P.O.  Box  1234,  Cerritos , Califor- 
nia 90501.  The  edtiors  will  publish  as  many  letters 
as  possibfe.  Letters  directed  to  Mn  Williams  will 
be  forwarded  to  him  by  the  magazine. 

— Editor 
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Computer  Tutorial 

Charge-Transfer  Devices  and  Magnetic 

By  Roger  Edelson,  Hardware  Editor 


Figure  2. 


This  month  the  Computer  Tutorial  will  discuss  large 
capacity,  block  organized,  random  access  memories 
(BGRAMs).  Of  particular  concern  are  the  charge-transfer 
devices  and  magnetic  bubble  memories  (MBMs)  which 
are,  to  some  degree,  competing  technologies. 

The  MBM  provides  non-volatility  and  a higher  packing 
density,  but  CCDs  have  a faster  access  time  and  a 
higher  transfer  rate.  The  price  per  bit  of  both  devices  is 
approximately  the  same. 

Let's  begin  with  a discussion  of  the  MBM:  its  major 
advantages  over  most  other  competing  technologies  are 
non-volatility  and  a low  cost  per  bit.  Figure  1 illustrates 
this  price  versus  capacity  comparison.  Figure  2 illus- 
trates the  position  of  the  MBM  in  comparison  with  other 
storage  technologies  on  a price  versus  access  time 
basis.  As  can  be  seen,  the  MBM  is  somewhat  faster  than 
the  disk/drum  devices  but  is  many  orders  of  magnitude 
lower  than  the  more  normal  RAM  techniques.  The  MBM, 
however,  does  not  provide  the  media  removability  of  the 
floppy  disk  devices. 

Magnetic  bubble  memories  are  implemented  by  grow- 
ing an  epitaxial  layer  of  magnetic  garnel  on  a non-mag- 
netic  substrate  — GJ  (for  gadolinium  gallium  garnet). 
Since  it  Is  desired  that  the  formed  bubbles  be  control- 
lable. the  hard  bubbles  must  be  suppressed.  This  is 
done  by  ion-implantation  of  the  magnetic  garnet. 
Spacers,  conductors,  and  magnetic  patterns  are  then 
placed  on  the  device,  and  the  chip  is  then  placed  be- 
tween two  permanent  magnets  whose  flux  is  perpen- 
dicular to  the  garnet  sheet.  Magnetic  domains  within 
the  sheet  are  therefore  aligned  in  the  direction  of  this 
external  field.  The  action  of  the  perpendicular  magnetic 
field  tends  to  shrink  those  magnetic  domains  polarized 
opposite  to  the  external  field.  As  the  field  becomes 
stronger,  the  domains  shrink  until  they  become  small 
cylinders  in  a larger  mass  of  opposite  magnetic  polarity. 
These  cylinders,  when  viewed  on  end,  have  the  appear- 
ance of  small  circles  — hence  the  name  'bubbles,1  The 
size  of  these  bubbles  is  dependent  on  the  strength  of 
the  applied  field.  If  the  field  strength  is  increased 
beyond  a certain  amount,  the  bubbles  will  disappear 
because  the  entire  garnet  will  line  up  with  the  direction 
of  the  applied  magnetic  field.  In  this  case  the  bubbles 
have  been  “annihilated. " 

Once  these  bubbles  have  been  established,  and  sta- 
bilized, it  is  necessary  to  move  them  around  in  order 
that  some  practical  use  be  made  of  them.  The  various 
processes  required  consist  of  generation,  propagation, 
detection,  and  annihilation.  Where  the  memory  is  to  be 
organized  as  a block  storage  device,  as  in  the  example 
we  will  present  later,  it  is  necessary  to  include  the  pro- 
cesses of  replication  and  transfer. 

Bubbles  are  generated  by  a small  loop  of  wire  which 
produces  a current  loop  above  the  garnet  surface.  This 
hairpin  shaped  device  is  called  a nucleate  generator. 
The  bubble  is  produced  by  the  localized  field  set  up 
when  a current  is  introduced  into  the  wire. 

Propagation  is  performed  through  the  use  of  a rotat- 
ing magnetic  field  in  conjunction  with  permalloy  mag 
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— Memories 

Bubbles  Or  — Buckets  and  Bubbles 


netic  patterns  placed  on  the  surface  of  the  chip.  A num- 
ber of  configurations  of  these  permalloy  patterns  have 
been  developed  including  chevrons,  contiguous  disks, 
and  Y-Bars;  but  the  most  successful  approach  so  far  is 
the  Tl-Bar  configuration  shown  in  Figure  3,  As  the  field 
rotates,  the  bubble  moves  towards  the  weakest  portion 
of  the  bias  field.  These  magnetic  ' wells”  are  established 
at  the  left  edge,  center;  and  right  edge  of  the  T patterns 
as  the  rotating  field  assumes  the  vector  positions 
shown  as  1 , 2,  and  3,  When  the  field  vector  is  in  position 
4,  the  bubble  moves  to  the  position  on  the  tip  of  the  bar. 

Detection  is  usually  achieved  through  the  use  of  a 
magneto-resistive  element,  or  hall  effect  device,  placed 
under  a permalloy  strip.  As  the  magnetic  bubble  passes 
over  the  detector  strip,  the  detection  element  changes 
resistance.  In  order  to  Insure  adequate  signals  the  bubble 
is  stretched  many  times  its  resting  length;  this  stretch- 
ing is  the  magnetic  equivalent  of  preamplification.  To 
minimize  the  effects  of  the  rotating  magnetic  field, 
which  would  also  produce  an  output  in  the  detector  ele- 
ment, the  detector  is  configured  as  one  leg  of  bridge 
where  the  other  legs  are  composed  of  detector  elements 
which  are  not  subjected  to  the  passage  of  bubbles.  The 
differential  signals  resulting  from  this  configuration  are 
in  the  order  of  millivolts  and  are  then  amplified  to  TIL 
levels  by  an  external  read  sense-amplifier. 

As  data  is  stored  by  the  presence  (or  absence)  of  a 
bubble  in  the  storage  loop,  some  method  must  be  pro- 
vided to  collapse,  or  annihilate,  an  unwanted  bubble. 
The  bubble  can  be  annihilated  by  passing  it  under  a cur- 
rent loop  which  is  directed  opposite  of  the  generating 
loop.  The  resultant  field  opposes  the  stored  field  and 
destroys  h.  Another  procedure  is  to  just  run  the  bubble 
into  the  permalloy  guard  rail  which  usually  surrounds 
the  chip  perimeter.  Annihilation  is  usually  combined 
with  replication  to  provide  a user  transparent  non-de- 
struchve  readout  operation.  In  the  readout  process  the 
bobble  is  generally  stretched  out  and  cut  in  two  (repli- 
cated). and  one  of  the  clones  is  kept  in  the  storage  loop, 
while  the  other  bubble  is  transferred  to  the  detector  and 
finally  annihilated.  While  the  process  combines  destruc- 
tion and  generation,  to  the  user  it  appears  transparent 
and  is  just  seen  as  an  NDRO  device. 

In  a block  organized  device  the  bubbles  will  have  to  be 
moved  from  an  interim  transfer  loop  to  one  of  several 
storage  loops.  A long  parallel  current  loop  is  energized 
to  perform  this  function  for  a common  transfer  device. 
The  interim  loop  is  generally  referred  to  as  the  major- 
loop  while  the  storage  loops  are  called  the  minor-loops. 

The  configuration  used  by  Tl  in  the  IBM  0101  92,304 
bit  memory  is  shown  in  Figure  4.  This  technique  is  called 
major-minor-common'transfer.  Its  advantages  are  fast 
access  time  [2\f  N — where  N Is  the  number  of  bits),  a 
reasonable  return  time  ((R  1)\/N),  and  few  leads.  Unfor- 
tunately, housekeeping  is  required  to  keep  track  of  the 
bit  storage  positions,  the  location  of  the  minor  loop  in- 
dex, The  use  of  individual,  rather  than  common,  transfer 
elements  reduces  the  access  time  by  a factor  of  two  at 
the  expense  of  a considerable  increase  in  the  number  of 
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Figure  4.  100K  Bit  Bubble  Chip  Schematic 
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leads.  The  simple  single-loop  configuration  results  in 
the  fewest  leads  and  easiest  application  as  it  is  con- 
figured as  a simple  end-around  shift  register  or  digital 
delay  line.  This  technique  results  in  the  largest  access 
time  (N)  and  becomes  impractical  for  large  N.  This  con- 
figuration is  roughly  equivalent  to  a tape-loop  if  a single- 
track  forward -only  machine  is  assumed. 

A possible  future  organization  could  have  only  minor 
loops  and  decoded  rnputs/outputs  with  a guard  rail 
detector.  This  scheme  is  quite  similar  to  the  CCD 
devices  to  be  discussed  later.  Unfortunately,  the  mag- 
netic decoders  have  not  been  proven,  otherwise  this 
technique  will  provide  the  fastest  access  time  (logV N). 

The  II  TBM  0101  configuration  as  shown  in  Figure  4 
utilizes  a total  of  157  minor  loops,  each  of  which  has  641 
bubble  positions.  In  order  to  provide  reasonable  produc- 
tion yields  in  view  of  the  tight  geometries,  it  is  allowable 
that  a maximum  of  13  of  the  157  minor  loops  be  defec- 
tive, This  provides  a minimum  data  capacity  of  144  good 
minor  loops  times  641  bits  per  loop  for  the  specified 
value  of  92,304  bits.  At  final  chip  test,  the  defective 
loops  are  identified,  and  a map  of  the  usable/unusable 
loops  is  provided  to  allow  masking  of  the  defective 
loops.  This  masking  must  take  place  when  bubbles 
(data)  are  inserted  into  the  major  loop  to  avoid  trans- 
ferring a data  bubble  to  a defective  minor  loop.  Because 
of  the  geometry  of  the  device,  minor  loops  may  only  be 
placed  as  close  as  every  other  bubble  position.  There- 
fore, data  storage  can  only  be  done  in  alternate  bit  posi- 
tions; the  intervening  spaces  must  be  zeroes  (no  bub- 
bles), or  must  be  ignored  during  readout.  Usually  this 
masking  is  performed  by  storing  a map  of  the  defective 
loops  in  a PROM  operating  in  conjunction  with  a con- 
troller chip.  Each  bit  in  a page  of  data  would  then  be 
gated  with  the  contents  of  the  PROM,  thus  preventing 
bad  data  from  reaching  the  data  buffer. 


Let’s  go  through  the  operation  of  an  MBM.  In  the  write 
operation,  data  are  introduced  into  the  major  loop  via 
the  generate  current  loop.  The  creation  of  a bubble  dur- 
ing any  10  j^sec  period  will  constitute  a logic  one.  A logic 
zero  will  be  defined  as  the  absence  of  a bubble  during  a 
clock  period.  The  major  loop  is  essentially  a unidirec- 
tional circular  shift  register,  157  bits  long.  A common 
parallel  transfer  element  is  provided  to  transfer  the  bits 
in  the  major  loop  to  the  top  bit  position  of  the  minor 
loops.  Thus  a data  block  of  157  bits  would  be  entered 
and  shifted  until  the  first  data  bit  is  aligned  with  the 
most  remote  minor  loop.  At  that  time  the  common-par- 
allel transfer  element  would  receive  a current  pulse 
which  forces  the  magnetic  domains  to  transfer  to  the 
top  bit  position  of  the  minor  loops.  Remember  the  place- 
ment of  the  defective  minor  loops  and  geometry  — ad- 
jacency effect  must  be  allowed  for.  Once  data  is  written 
into  the  MBM,  new  data  may  be  written  only  by  first 
removing  the  old  data  by  means  of  a destructive  read  — 
that  is  a read  without  replication. 

When  performing  a read  operation,  the  data  in  the 
minor  loops  must  first  be  rotated  to  place  the  block  of 
data  desired  at  the  top  bit  position  in  the  loop.  At  this 
time  the  transfer  element  is  activated  as  it  was  during 
the  write  operation  except  with  different  timing  within 
the  10  ^sec  period.  As  a result,  the  bubbles  will  be 
removed  from  the  top  data  position  of  each  minor  loop 
and  placed  in  the  major  loop.  The  bubbles  are  then 
shifted  to  the  replicator  section  of  the  major  loop. 

If  a destructive  read  is  desired,  a field  is  set  up  prior  to 
the  arrival  of  the  bubble  by  passing  a current  through 
the  replicate  current  loop  at  the  proper  time  to  deflect 
the  bubble  into  the  detector  track.  If  it  is  necessary  to 
restore  the  data  in  the  minor  loops,  the  current  ampli- 
tude and  timing  are  adjusted  to  serially  replicate  the 
data  in  the  major  loop.  As  a result,  duplicate  data  will  be 
present  in  both  the  detector  track  and  the  downstream 
section  of  the  major  loop.  The  data  in  the  detector  track 
will  pass  across  two  identical  detectors  before  it  is  an- 
nihilated in  a guard  rail. 

The  dual  magneto  resistive  detector  scheme  allows 
for  differential  sensing  at  the  output  of  the  MBM  for  im- 
proved common-mode  noise  rejection  characteristics. 
The  net  loaded  signal  amplitude  is  in  the  neighborhood 
of  3mV  during  the  passage  of  the  bubble  in  the  detector 
region.  This  signal  is  shown  along  with  a representation 


The  duplicate  data  remaining  in  the  major  loop  is 
shifted  until  the  first  bit  in  the  157  bit  block  reaches  the 
position  above  loop  one.  By  this  time  the  data  in  the 
minor  loops  have  also  made  one  full  revolution;  there- 
fore, the  data  in  the  major  loop  is  written  into  the  minor 
loop  by  enabling  the  transfer  element.  Interleaving  of 
consecutive  data  blocks  in  the  major  loop  by  doing  two 
transfer  out  operations  in  succession  is  not  permitted. 
However,  it  is  permissible  to  have  co-resident  blocks  in 
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the  major  loop  if  the  first  block  of  data  is  shifted  into  the 
upper  half  of  the  major  loop  before  another  block 
transfer  is  accomplished. 

The  position  of  the  minor  loops  is  tracked  with  the 
use  of  an  external  counter.  The  first  position  in  the 
minor  loops  to  be  written  into  will  be  designated  as  ad- 
dress zero.  The  external  counter  is  cleared  to  count  zero 
and  incremented  each  time  the  data  is  shifted  one  posi- 
tion, i.e.,  one  complete  360  degree  magnetic  field  rota- 
tion. Prior  to  a power  down  situation,  the  minor  loops 
must  be  returned  to  a known  position,  usually  address 
zero.  Upon  power  ups  the  external  counter  is  set  to  the 
predetermined  count  value  to  continue  where  it  was 
when  power  was  removed  Power  supply  integrity  must 
be  maintained  during  power  down  until  the  minor  loops 
are  correctly  positioned. 

Since  the  bubble  travel  is  unidirectional,  the  worst 
case  situation  would  happen  when  a transfer  out  opera- 
tion from  binary  address  640  occurred  at  the  same  time 
as  the  beginning  of  a power  shutdown.  For  a non-de- 
structive read  operation,  the  data  must  make  one  full 
revolution  in  the  major  loop  before  it  can  be  transferred 
back  into  the  minor  loops.  Then  the  minor  loops  must 
also  be  rotated  one  full  revolution  to  address  zero  before 
power  supply  regulation  is  lost.  The  total  elapsed  time 
in  this  situation  is  12,8  j^sec. 

The  following  characteristics  are  those  of  the  only 
commercially  available  magnetic  bubble  memory,  the  T! 
IBM  0101. 

DEVICE  CHARACTERISTICS 


Major  loop  length 

640  periods 

Minor  loop  tolel 

157 

Minor  loop  usable 

144 

Minor  loop  length 

641  periods 

Useful  capacity 

92,304  bits 

Maximum  raw  capacity 

100,637  bits 

Operating  frequency 

100  KHz 

Average  access  time  (first  bit) 

4,0  ms 

Average  cycle  time  (144  bit  page) 

9.6  ms 

Data  rale 

50  Kb/sec 

Hard  error  rate  after  N years 

10  * Nd  errors/bil 

residence  time  with  operating 

duty  cycle  d 

Soil  error  rate 

to9 

Bias  margin 

3 Oersteds 

Operating  temperature 

0 to  70 eC 

Non-volatile  storage  range 

-40  to  85  °C 

Package  size 

1.0  x i.i  x 0,4  inches 

Weight 

25  grams 

Shielding  capacity 

40  Oersteds 
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An  interesting  view  of  the  device  is  obtained  by  refer 
ring  to  the  error  rate  specification.  The  IBM  0101  is 
shown  to  have  a maximum  soft  error  rate  of  1GT  which 
is  generally  less  than  most  floppy  disks.  There  is  a hard 
error  rate  specification  which  is  somewhat  unusual.  The 
hard  bit  error  rate  is  given  as  109(N)(d)  errors  per  bit; 
where  N is  the  residence  time  in  years,  and  d is  the  operat- 
ing  duty  cycle.  This  product  implies  that  operating  the 
MBM  as  a frequently  accessed  RAM  is  not  a very  good 
idea,  though  a duty  cycle  of  1 for  one  year  of  use  still 
results  in  a hard  error  rate  of  only  10u  errorslbii  — still 
small.  If  the  device  is  supplied  with  an  excess  of  good 
minor  loops  over  the  required  144,  a reprogramming  of 
the  PROM  containing  the  memory  map  would  allow  the 
substitution  of  a good  loop  for  one  containing  a hard  error. 

It  is  not  the  intent  of  this  article  to  get  into  a full  fledged 
design  of  a bubble  memory  system;  however,  it  is  inter- 
esting to  take  a quick  overview  ol  the  circuits/tech- 
niques necessary  to  make  the  MBM  work. 

Figure  6 illustrates  the  technique  for  driving  the  or- 
thogonal coils  to  achieve  the  rotating  magnetic  vector 
including  the  correct  initialization  conditions.  Figure  7 
shows  Tl's  method  of  achieving  these  coil  drives. 

The  read  sense  amplifier  used  by  Tl  is  shown  in 
Figure  8.  A termination  network  is  provided  to  form  the 
other  legs  of  the  detector  bridge.  Also  included  are 
resistors  to  allow  the  chip  drive  currents  (needed  for 
generation,  replication,  transfer,  etc.)  to  be  compen 
sated  to  match  the  temperature  characteristics  of  the 
magnetic  material.  This  is  the  same  technique  used  in 
core  memories. 

The  function  drive  circuit  shown  in  Figure  9 converts 
the  TTL  compatible  signals  derived  from  the  Function 
Timing  Circuit  into  the  constant  current  sources  re- 
quired by  the  bubble  device.  Various  functions  including 
Disable  and  temperature  compensation  are  also  per- 
formed on  this  chip. 


Figure  9.  Function  Driver  Block  Diagram 
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The  Function  Timer  chip  is  required  to  appropriately 
time  and  sequence  the  coil  drive  currents  and  the  chip 
control  currents.  A block  diagram  of  the  Tl  low-power 
Schottky  device  is  shown  in  Figure  10. 


Finally,  as  mentioned  earlier,  it  is  necessary  to  pro- 
vide a function  which  controls  the  addressing,  parallel' 
to-serial  (and  the  converse)  conversion  required  for  data 
transfer,  memory  map  masking,  power  up/down  modes, 
and  clock  distribution.  Tl  provides  an  MBM  Controller 
device,  the  TMS  991 JL,  which  is  described  in  block  dia- 
gram form  in  Figure  11.  The  overall  diagram  of  a devel- 
opment MBM  system  is  shown  in  Figure  12. 


SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 


Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 


2 Locations  open  10-6  Monday  through  Friday,  Saturday  10-2 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  331 55  1 044  E.  Oakland  Park  Blvd.,  Ft.  Lauderdale,  FL  33334 

DIAL  (305)  264-BYTE  DIAL  (305)  561-BYTE 


Our  experience  has  proven  the 
SOL-20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO-DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 
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Figure  12.  Magnetic  Bubble  Memory  System  with  Inter- 
face Electronics. 


We  can  now  take  a look  at  the  other  competing  blocK 
organized  semiconductor  memory  technique  — the 
charge-transfer  devices.  For  this  article  we  will  restrict 
our  discussion  to  charge-coupled  devices  (CCDs)  and 
not  cover  bucket-brigade  devices  (BBDs)  or  charge-in- 
jection devices  (CIDs),  The  CID  is  not  a memory  tech- 
nique but  is  used  to  implement  imaging  functions,  and 
the  BBD  exhibits  about  a 20  db  reduction  in  S/N  (signal 
to  noise)  ratio  when  compared  to  a CCD.  The  device  im- 
plementation of  a CCD  is  simpler  than  that  of  a BBD  and 
is  therefore  easier  to  fabricate. 

The  basic  technique  used  by  CCDs  is  to  establish  a 
series  of  "potential  wells”  in  a silicon  substrate.  The 
potential,  or  depth,  of  each  well  is  controlled  by  the  volt- 
age  applied  to  the  MOS  capacitor  above  each  well.  If  a 
phased  series  of  voltages  is  applied  to  these  capacitors, 
the  relative  height  of  each  well  can  be  varied  to  effect  a 
directional  transfer  from  well-to-weN  of  the  charges 
stored  in  each  well.  As  we  are  talking  about  stored 
charge  in  an  MOS  device  (ala  dynamic  MOS  RAMs)  the 
information  storage  is  volatile  and  the  memory  must  be 
continually  refreshed.  This  is  in  direct  contrast  to  the 
nonvolatile  nature  of  the  previously  discussed  MBM. 
Usually  two  capacitor  'wells”  per  bit  are  required  to  im- 
plement a data  storage  location.  One  of  the  "wells”  acts 
as  an  interim  storage  area  to  provide  the  required  direc- 
tional characteristic. 

The  first  commercially  available  CCD  memories  util- 
ized a simple,  approximately  serial  organization  as  typi- 
fied by  the  Intel  2416  16K  CCD  memory  shown  in  block 
diagram  form  in  Figure  13.  This  device  is  organized  as 
64  recirculating  CCD  shift  registers  of  256  bits  each, 
and  provides  an  average  latency  time  of  less  than  100 
^sec.  This  figure  would  exceed  8 ms  if  the  device  were 
configured  as  a 16K  delay  line  shift  register.  The  maxi- 
mum serial  data  transfer  rate  is  2 Mbits/second.  Any  one 
of  the  64  shift  registers  can  be  accessed  by  applying  the 
appropriate  6-bit  address.  The  address  registers  and  de- 
coders are  also  incorporated  on  the  chip. 

Access  to  the  64  recirculating  registers  is  performed 
in  a random  access  mode.  A 6- bit  address  selects  one  of 


the  64  registers  for  read,  write,  or  read/modify/write 
operations.  These  random  access  operations  are  per- 
formed between  shift  operations  and  can  be  performed 
in  any  number  or  sequence  as  long  as  the  basic  shift  fre- 
quency is  maintained. 

Because  of  substrate  leakage  currents  the  charge 
coupled  storage  mechanism  is  dynamic  in  nature.  To 
satisfy  the  refresh  requirements  of  the  2416,  one  shift 
operation  must  be  performed  every  nine  microseconds. 
This  refresh  requirement  limits  the  number  of  random 
access  cycles  between  successive  shift  operations  to  a 
maximum  of  16. 

Random  access  operations  are  performed  in  a man- 
ner which  is  very  similar  to  any  random  access  memory. 
All  random  access  cycles  are  initiated  with  the  rising 
edge  and  terminated  with  the  falling  edge  of  CE  (Chip 


Figure  13.  Block  Diagram  for  Intel  2416 
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More  Than  a Personal  Computing 
Exposition,  It's  a Happening! 


2nd  ANNUAL 

MIDWEST 

PERSONAL 

COMPUTING 

EXPOSITION 


OCTOBER  5-8,  1978  • EXPOCENTER/Chicago  (Adjacent  To  Merchandise  Mart) 


A week-long  revel  of  special  events,  celebrity  at- 
tractions, adventures  into  the  future,  surprises  and 
assorted  delights  . . . Now  officially  proclaimed, 
“Midwest  Personal  Computing  Week1’  by  Chicago’s 
Mayor  Bilandic. 


And  highlighted  by  the  second  annual  MIDWEST 
PERSONAL  COMPUTING  EXPO,  which  brings  to- 
gether the  latest  innovations  in  equipment,  peri* 
pherals,  accessories  and  software  by  such  leading 
manufacturers,  distributors  and  publications  as: 


Bits  'n  Bytes  Computer  Stores 

Compute-A-Bit 

Digital  Enterprises 

Microcomp 

Olson  Electronics 

Summagraphrcs 

Tel  pa  rr  Inc, 

Artec  Electronics 

Cherry  Electrical  Products  Corp, 

Listing 


Information  Systems  Inc, 

Appie  Computer  Co. 

Jade,  Inc, 

Hobbyworfd 
Radio  Shack 
Nabih's  Inc. 

Control  Data  Corp. 

Chicago  Computer  Stores,  Inc. 
The  Milwaukee  Computer  Store 

Complete  As  of  May  1T 1978  . . 


Quantum  Computer  Works 

Tek-Aids,  Inc. 

itty  bitty  Machine  Co. 

Com pu co lor  Corp. 

The  Digital  Group 
Processor  Technology 
AAA  Chicago  Computer  Center 
Computer  Electronic  Modes,  Inc. 

Quay  Corp. 

. Many  More  Top-Name  Exhibitors  by 


Personal  Computing 
Minicomputer  News 
Chicagofand  Business  Services 
and  Equipment  News 
Electronics  Journal 
Computer  Dealer 
Digital  Design 
Electronic  Packaging  and 
Production 

October. 


Special  Emphasis  on  Meeting  the  Computer  Needs 
of  Small  and  Medium-Sized  Businesses 


Over  200  product  displays  anticipated  by  show  time. 
12,565  doctors,  lawyers,  business  and  computer  pro- 
fessionals, educators,  students,  home  users  and 
hobbyists  came  last  year.  More  than  20,000  expected 
in  78. 

Easy  access  from  all  public  transportation  and  ex- 
pressways to  Chicago's  close-in  Expocenter.  Ample 
parking  available. 

Expanded  seminar  program  for  everyone  — begin- 
ning or  experienced.  Details  practical  applications 


of  today’s  personal  computing  technology,  including: 

* Introduction  to  BASIC 

* How  to  Program  Your  Own  Computer 

* Howto  Use  Resources  of  Million  Dollar 
Computer  Systems  with  Personal  Computers 

* Home  Applications  of  Personal  Computers  — 

Tax  Records,  Environmental  Control,  etc. 

* Computer  Graphics  for  Business  or  Entertainment 

* Time-shoring  with  a Microcomputer 

* Plus  many  more. 


Plan  Now  to  Participate  as  Visitor  or  Exhibitor 


The  ONLY  Personal 
Computing  Show  in  Chicago 
Officially  Sponsored  by 
PERSONAL  COMPUTING 
Magazine 

Organized  in  1978  by: 

Industrial  and  Scientific 
Conference  Management,  Inc. 

a respected  leader  in  expositions 
and  conferences,  worldwide 
222  W.  Adams  St.,  Chicago,  IL  60606 
(312)  263-4866 


Return  for  Complete  Information  to; 

MIDWEST  PERSONAL  COMPUTING  EXPOSITION 

c/o  Industrial  and  Scientific  Conference  Management,  Inc. 
222  West  Adams  St.,  Chicago,  IL  60606  • (312)  263-4866 


□ 


l am  interested  in  ATTENDING. 
Please  send  registration 
information. 


□ 


I am  interested  In  EXHIBITING. 
Please  send  coniract  and 
full  details. 


Name 

Title 

Company 

Phone 

Address 

City 

Slate 

Zip 
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Enable).  Read  operations  are  performed  when  WE  (Write 
Enable)  remains  low  throughout  a CE  cycle.  Data  is 
strobed  into  the  memory  whenever  WE  is  strobed  high 
during  a CE  cycle  as  illustrated  in  the  appropriate  timing 
diagrams*  CS  (Chip  Select)  controls  only  the  input  and 
output  circuits  and  is  only  effective  when  CE  is  high. 

The  Intel  2416  generates  and  uses  an  internal  refer- 
ence voltage  which  requires  some  time  to  stabilize  after 
the  power  supplies  and  four  phase  clocks  have  been 
turned  on.  No  I/O  functions  should  be  performed  until 
the  four-phase  CCD  clocks  have  executed  at  least  4000 
shift  cycles  with  power  supplies  at  operating  voltages. 
After  this  start-up  period,  no  special  action  is  needed  to 
keep  the  internal  reference  voltage  stable, 

A more  sophisticated  organization  of  a CCD  memory 
is  evinced  by  the  Fairchild  F464.  a 65,536  bit  dynamic 
device  whose  block  diagram  is  shown  in  Figure  14. 


The  F464  is  a 65,536  x 1 bit  dynamic  serial  mem- 
ory organized  internally  as  16  dynamic  shift  regis- 
ters (or  blocks)  of  4096  bits  each  in  length.  These 
16  shift  register  blocks  are  randomly  accessible 
through  four  internally  decoded  Address  inputs 
(An- A 0*  When  a given  register  is  selected,  its  input 
and  output  are  Internally  connected  (as  needed)  to 
the  DiN  and  Dou[  pins,  respectively,  thus  permit- 
ting  simultaneous  read  and  write  operations. 

Each  of  the  16  shift  register  blocks  is  imple- 
mented using  a Serial-Parallel-Serial  (BPS)  register 
architecture.  In  this  approach  N data  bits  are  se- 
quentially shifted  into  a "serial''  Input  register. 
When  full,  the  entire  N-bit  word  is  shifted  in  parallel 
into  N parallel"  registers  of  M bits  in  length,  as  il- 
lustrated in  Figure  15.  At  the  other  end  of  this 
parallel  register  structure,  bits  are  loaded  in 
parallel  into  an  N-bit  serial  output  register.  Bits  in 
this  register  are  then  shifted  out  toward  the  sense 
amplifier  at  the  output  and  are  automatically  recir- 
culated back  to  the  input  serial  register  unless  a 
WRITE  operation  is  specified. 


INPUT  SERIAL  REGISTER  {FREQUENCY  = f!N) 

INPUT— 1 |-»| 

N BITS 

CD  CD 

5 s 

i ■ 

M BITS 

CA 

1- 

co 

k 

PARALLEL  REGISTERS 
{FREQUENCY  = (|N/N) 

N BITS 

U ► OUTPUT 

OUTPUT  SERIAL  REGISTER 
{FREQUENCY  = fm) 

Figure  15.  Simplified  SPS  Example  with  N = 4, 

BUSINESS  COMPUTER 


PROCESSOR 
TECHNOLOGY 
SOL 

SYSTEM  III 


r*i t ******** 


AN  EXTENSIVE  BUSINESS 
PACKAGE  PROVIDING: 

•GENERAL  LEDGER 
•ACCOUNTS  PAYABLE 
•ACCOUNTS  RECEIVABLE 
•PAYROLL 
•INVENTORY 
•PLUS  MUCH  MORE 

For  Additional  Information 

, — NEIGHBORHOOD  COMPUTER  STORE 
< [ 4902 -34th  No.  20 

_L,f|  Lubbock,  Texas  79410 
i/m  s (806)  797-1468 


CIRCLE  INQUIRY  NO.  88 


MINICOMPUTERS  • 

MICROCOMPUTERS  • WORD  PROCESSORS 

Here’s  your  chance  to  buy  DEC.  Data  General,  IBM, 
Imsai,  Commodore  and  other  famous  brands  of  com- 
puters & word  processors  at  fantastic  savings. 

We  have  to  clear  our  million  dollar  inventory  — 
thousands  of  items  must  go. 

Mail  this  coupon  or  write  on  your  letterhead  to  re- 
ceive your  FREE  copy  of  our  valuable  Mail  Order  Auc- 
tion Catalog.  Only  mail  order  bids  will  be  accepted. 
Hurry  - Auction  date  is  Mon.  July  31st  1978 


Please  Print 


Name 

Firm— 


Address. 


City,  State,  Zip . 


Newman  Computer  Exchange,  Inc. 

P.O.  Box  8610,  Dept,lA7 
Ann  Arbor,  Michigan  48107 
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In  actuality,  each  4096-bit  block  of  the  F464  is 
implemented  using  an  “interlaced”  SPS  structure 
in  which  each  bit  of  the  input  serial  register  ser- 
vices two  parallel  registers  rather  than  just  one. 
The  same  is  true  for  the  output  serial  register.  In 
addition,  “electrode-per-bit''  design  techniques 
are  used  to  reduce  the  effective  cell  size  by  mini- 
mizing the  number  of  electrodes  used  to  store 
each  bit  of  information.  These  techniques  ob- 
viously enhance  the  memory  density  considerably. 
The  dimensions  of  the  F464fs  interlaced  SPS 
structure  are  32-bit  input  and  output  serial  regis- 
ters and  64  parallel  registers,  each  63  bits  in 
length.  (See  Figure  16.)  These  dimensions  were 
chosen  in  order  to  optimize  the  poweddensity/ 
latency  tradeoffs  inherent  in  the  CCD  memory  ap- 
proach. 

The  primary  advantages  of  this  type  of  architec- 
ture include  very  high  density,  low  power,  and  low 
clock  capacitance.  These  features  all  result  from 
the  fact  that  in  the  SPS  architecture  the  parallel 
registers  which  encompass  most  of  the  total  stor- 
age capacity  within  each  block  are  shifted  at  a 
considerably  slower  rate  (fIN/N)  than  the  clock  rate 
of  the  Input  or  output  serial  registers  (f,N). 


The  overall  result  is  a 65K  bit  memory  with  an  average 
latency  time  of  less  than  400  ^sec  and  a power  dissipa- 
tion equivalent  to  the  older  16K  bit  2416.  If  the  memory 
had  been  organized  as  a 65K  serial  register,  the  average 
latency  time  would  have  been  on  the  order  of  10’s  of 


INPUT  SERIAL  REGISTER  132  GITS] 


OUTPUT  SERIAL  REGISTER  {32  BITS) 

Figure  16.  Interlaced  SPS  Architecture. 


msec  even  at  the  5 MHz  clock  rate,  and  the  chip  could 
not  have  been  fabricated  because  of  the  high  power 
dissipation. 

Improvements  in  the  fabrication  of  MGS  devices, 
which  have  taken  place  since  the  design  of  the  earlier 
2416,  allow  the  F464  to  be  halted  for  as  long  as  15  ^sec 
once  each  interval  of  64  or  more  clock  cycles,  so  long  as 
the  clock  frequency  is  greater  than  2 MFIz.  The  F464 
must  be  initialized  after  power-up,  or  whenever  the  clock 
has  been  halted  for  a period  greater  than  15  ^sec. 
Because  of  the  much  larger  size  of  the  F464,  it  must  be 
clocked  through  a minimum  of  20,000  clock  cycles  be- 
fore attempting  a valid  memory  cycle. 

This  completes  our  discussion  of  memories;  next 
month  we  will  begin  to  look  at  the  GPU  (Central  Process- 
ing Unit)  both  from  an  architectural  and  implementation 
viewpoint. □ 


INTERFACE  AGE  HAS 
CLOSE  ENCOUNTER 


This  last  April  a story  was  presented  on  a robot  that 
supposedly  met  everyone's  expectations.  Unfortunately, 
it  was  nothing  more  than  a sales  gimmick.  But  exciting 
it  was  and  is.  This  August,  in  the  annual  gaming  issue 
another  robot,  called  Orion,  will  be  presented  In  the 
Editor’s  Notebook.  The  manufacturers  of  this  robot  have 
made  no  extravagant  claims,  but  offer  the  robot  as  an 
exciting  precurser  of  things  to  come. 

Orion  is  not  the  only  subject  to  be  covered  in  the 
Notebook  next  month.  Exciting  coverage  of  NCC  and 
new  products  fs  also  planned. 

The  August  issue  will  also  have  some  of  the  most  ex- 
citing games  to  be  published  to  date:  Roulette,  Ping 
Pong  and  graphic  techniques. 

We  also  have  some  other  exciting  features  coming  in 
the  following  months.  One  of  which  is  the  Inventor’s 
Sketchbook.  This  column  will  feature  ideas  from  Roger 
Garrett  and  other  authors  who  have  an  unusual  idea  or 
theory  that  fits  into  the  realm  of  microcomputing.  For 
authors  interested  in  writing  for  this  column  the  follow- 
ing guidelines  must  be  followed; 

•The  idea  must  be  original  with  you. 

•The  manuscript  must  not  be  over  six  double-spaced 
typewritten  pages.* 

•Send  all  manuscripts  to: 

INVENTOR’S  SKETCHBOOK,  INTERFACE  AGE  Maga- 
zine, P.O.  Box  1234,  Cerritos,  CA  90701. 

Articles  submitted  for  this  column  will  be  paid  at  the 
prevailing  rates,  based  on  interest  level  presentation 
and  clarity  of  the  material.  Please  submit  only  one 
manuscript  per  three  month  period. 

If  you  are  ready  for  your  own  encounter,  prepare  your- 
self for  August  and  the  months  to  follow.  Better  yet, 
have  all  your  neighbors  join  in  the  fun.D 

*See  March  1978,  page  32a  for  Style  Guide. 
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,r>nd  «**•'  VECTOR  MZ 

at  Super  Discount  Prices! 


A standard  M Z microcomputer,  discount  priced  at  $2695,  includes  these  fine  features:  Z80  micro- 
processor. single  floppy  disk  drive  with  31 5K  bytes  of  storage,  32K  memory,  one  serial  port,  two 
parallel  ports,  disk  controller,  12K  PROM/RAM  with  monitor,  Extended  Disk  BASIC  and  room  for 
18  S-100  boards.  To  expand  your  disk  storage  to  630K  bytes,  add  another  disk  drive  for  $680. 


Introductory  Offer 

While  supply  lasts. 

SAVE  up  to  $375  on  your  MZ  System 
* and  receive  FREE  a BASIC  program- 
ming manual  and  a box  of  diskettes. 

To  complete  your  system... 


Your  total  savings  on  a complete  MZ  Microsystem 
can  add  up  to  as  much  as  $554.00! 

All  prices  include  lull  system  integration,  completely  assembled  with  90-da\  written  warranty* 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)  327-2118 
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6802-based  Module  Is 
EXO Reiser™  Compatible 


The  9600  MPU  Module  is  a complete  micro- 
computer system  on  a single  card.  The  unit 
provides  an  optimized  balance  of  features  to 
fill  the  needs  of  most  small  systems  and  it  can 
be  expanded  as  required  to  answer  larger  sys- 
tem demands. 
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The  9600  is  available  in  standard  configura- 
tion with  the  MG6802  MPU,  2K  EPROM  pro* 
grammed  with  a resident  monitor,  1,1  K of 
static  RAM,  one  RS-232G  conditioned  serial  I/O 
channel  with  bit-rate  generalor,  two  parallel  I/O 
channels  with  control  lines,  and  full  address 
and  data  bus  buffering. 

The  9600  pricing  ranges  from  $495  in  single 
quantities  to  £297  at  the  100-piece  level. 
Delivery  is  from  slock.  For  additional  informa- 
tion contact  Creative  Micro  Systems,  6773 
Westminster  Ave.,  Westminster,  CA  92683, 
(714)  892-2859. 
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Microprocessor  N/C  Wirewrapping 
System  Offers  High  Reliability/ 
Low  Maintenance 

A microprocessor  controlled,  semi-auto- 
matic wirewrapping  system  designed  for  pro- 
duction line  operation  is  available  from  Com- 
puter Numerical  Control  Corporation. 


The  GNC  10GGS  uses  a microprocessor  N/C 
to  minimize  electronic  hardware,  improve  reli- 
ability, and  cut  power  consumption  to  a typical 
350  Watts.  Binary  N/C  tape  formatting  reduces 
paper  tape  length  by  60%  compared  to  ASCII 
or  EIA  formatting. 

The  CNC1000S  with  microprocessor  N/C  is 
priced  at  $11,900,  Other  models  Irom  $8950  are 
also  available.  For  more  information  conlact 
Computer  Numerical  Control  Corp..  460  New 
Boston  Park,  Woburn,  MA  01801,  (617) 
933-0091.  George  Kakridas.  Marketing. 

CIRCLE  INQUIRY  NO.  124 

F-8  Products 

Comptronics  has  announced  the  introduc- 
tion of  two  new  F-8  products  for  the  serious 
hobbyist  and  design  engineer. 

The  first  product  is  an  F-8  CPU  board  com 
patibie  with  the  S-100  bus.  Complete  with  3850 
CPU  and  3853  SMI,  the  unit  provides  sockets 


for  2K  of  EPROM  monitor,  two  PIO  sockets, 
and  connectins  for  six  I/O  ports.  The  board  has 
64  bytes  of  scratch  pad  RAM,  and  a fully  buf- 
fered data  bus.  The  Model  F-8S100  sells  for 
$239  as  a kit,  or  $275  assembled. 

The  second  product  is  an  F-8  microcomputer 
with  keyboard  and  6-digit  display.  The  unit  pro- 
vides audio  interface  and  speaker  compatible 
with  the  on-board  KD-BUG  (3856)  music 
routine,  2K  of  RAM  expandable  through  an 
S-100  connector,  and  IK  of  EPROM  with  4 addi- 
tional 2708  sockets.  Model  KD80  sells  for  $375 
as  a kit,  and  $425  assembled 

For  more  information  contact  Comptronics, 
19824  Ventura  Blvd..  Woodland  Hills,  CA 
91364.  (213)  340-8843,  Don  Swanke. 

CIRCLE  INQUIRY  NO,  116 

SOL*STAR  8080  Data  Processing 
System 

The  SOL’STAR  8080  Data  Processing 
System  is  a turn  key  package  designed  for 
small  business  applications,  including  word 
processing,  bookkeeping,  engineering,  legal 
billing,  apartment  management,  document  pre- 
paration. and  data  base  management. 


formance  characteristics  approaching  those  of 
mid-range  IBM  System  370  CPUs. 

The  first  of  this  new  series,  the  Model  5020, 
provides  multiprogramming  control  for  up  to 
32  |ob  streams,  including  two  concurrent  card 
reader/punch  jobs  and  up  to  30  terminals,  in  in- 
teractive. batch  or  remote-batch  timesharing 
applications. 

For  more  information  conlact  Digital  Scien 
tific  Corp,,  11425  Sorrento  Valley  Rd,,  San 
Diego,  CA  92121,  (714)453-6050. 

CIRCLE  INQUIRY  NO.  125 

Auto  Computer 

The  first,  self-contained,  driver-operated 
automotive  computer,  capable  of  insiantly  dis- 
playing dush  data  as  MILES  TO  GO,  VEHICLE 
LOCATION.  ESTIMATED  TIME  OF  ARRIVAL, 
MILES  PER  GALLON,  COST  PER  MILE,  and  19 
other  important  functions,  is  now  being  mar- 
keted by  OBC  Products  Division  of  Prince  Cor- 
poration. 


The  Prince  On-Board  Computer,  which  is 
elremely  compact  (10W"x2Vfe',k1Vi,t)  and 
weighs  less  than  one  pound,  is  easily  installed 
in  cars,  trucks  or  vans  by  connecting  a speed 
transducer  and  fuel  flow  transducer,  both  sup- 
plied with  the  computer. 

Prince  Corporation  plans  to  have  their  On- 
Board  Computer  in  national  distribution  by  ear 
ly  1979.  Company  officials  expect  the  retail 
price  to  be  around  $400,  For  more  information 
contact  OBC  Products  Div.,  Prince  Corp,, 
Konrad  Marcus,  (800)  253-5495  (U  S A ),  (800) 
632-7057  (Michigan). 

CIRCLE  INQUIRY  NO-  114 

System  25 

Wang  Laboratories  has  a series  of  disk- 
based  word  processing  systems  that  will  give 
users  powerful  processing  capabilities  as  well 
as  the  ability  to  configure  an  office  system  to 
lit  (heir  present  needs  and  then  to  expand  with 
them. 


The  $7,000  model  pictured  above,  which  in- 
cludes 32K  of  memory  and  a Multilerm/Diablo 
printer,  is  designed  to  attract  the  professional 
and  small  business  market.  Based  on  the 
popular  SOL-20  Computer  and  North  Star  disk 
drive  combination,  SOL* STAR  adds  special 
software,  dual-sided  disk  recording  with 
Pertec  drive  units,  and  custom  cabinetry. 

For  complete  information  send  a stamped, 
self-addressed  envelope  to  the  Orange  County 
Computer  Cenler.  1913  Harbor  Blvd  , Costa 
Mesa,  CA  92627.  Dealer  inquiries  are  invited. 

CIRCLE  INQUIRY  NO.  113 

Low-Cost  Timesharing 
Minicomputer 

The  first  in  a series  of  small  computer 
systems  designed  to  handle  high-throughput 
timesharing  applications  with  the  architecture 
of  mainframe  processors  — at  lower  prices 
than  comparable  large-scale  minicomputers  — 
is  available  from  Digital  Scientific  Corporation. 


Designated  the  META  4 /5000  Series,  these 
16-bit  computers  will  range  in  size  Irom  power- 
ful low-end  processors  aimed  al  the  upper 
OEM  market  to  high-end  syslems  offering  per- 


System  25  is  available  in  three  models,  each 
with  successively  larger  storage  capacities 
and  configuration  capabilities.  It  is  unique  in 
its  ease  of  system  back-up. 

Starting  at  a base  price  ot  512,100  for  the 
master  unit  and  disk  drive  System  25  Model  I 
has  1.25  megabytes  of  storage  capacity  (ap- 
proximately 500  pages  of  text)  and  the  ability 
to  interlace  with  up  to  six  peripherals,  such  as 
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work  stations  and  printers,  of  the  users 
choice,  allowing  them  to  configure  their  own 
office  systems. 

Models  II  and  111  can  accommodate  up  to  14 
peripheral  devices.  Maximum  storage  is  2.5 
megabytes  on  the  Model  II  and  5 megabytes  on 
the  Model  Ml,  The  use  of  rapid  access  disks 
and  diskettes  gives  the  System  25  its  un- 
paralleled performance  capabilities. 

For  more  information  contact  Wang  Labora- 
tories, Inc.,  One  Industrial  Ave.,  Lowell,  MA 
01851,  (617)  851-4111,  ext,  2385,  Sheryl  Gare- 
lick,  Frederick  Wang. 

CIRCLE  INQUIRY  NO.  115 

Single  Board  Computer  (MM1-MSC) 

A single  board  computer,  believed  to  be  the 
first  to  provide  multiple  serial  communications 
ports,  is  available  from  Control  Logic,  Inc.  The 
MM1-MSC  has  four  serial  I/O  ports  which  can 
communicate  asynchronously  at  selectable 
baud  rates  of  110  to  9600  baud  or  synchro 
nously  at  data  rates  in  excess  of  50K  baud. 


Processing  capability  is  provided  by  a Zilog 
2*80  CPU  with  IK  bytes  Of  2708  EPROM  Of  2K 
bytes  Of  2716  EPROM  and  1280  bytes  of  RAM. 
A priority  interrupt  controller  provides  inter- 
rupt capability  upon  receipt  of  data  from  all 
four  ports  as  well  as  three  external  interrupt 
states 

Price  of  the  MM1-MSC  is  $950  in  single 
quantity.  Delivery  is  30  days  ARC.  For  more  in* 
formation  contact  Control  Logic.  Inc..  9 Tech 
Cir. F Natick,  MA  01760,  (617)  655-1170,  Hiram 
French. 

CIRCLE  INQUIRY  NO.  116 

Cado  Adds  Multi-Terminal, 
Multi-Tasking  Computer  for 
Bell  Terminals 

The  new  Cado  System  40/1 V is  plug  compati* 
ble  with  AT&T's  Dataspeed  40  CRTs  and 
printers.  This  system  permits  Bell  System 
customers  to  tie  together  multiple  Dataspeed 
40  terminals  with  the  new  Cado  CPU. 


The  Cado  add  on-sub  system  plugs  directly 
into  a Dataspeed  40  via  the  standard  EIA  con- 
nector. 

For  more  information  contact  Cado 
Systems,  2730  Monterey  SL.  Torrance,  CA 
90503,  (213)  320  9660 

CIRCLE  INQUIRY  NO.  122 

4 MHz  Single  Card  Computer 

Cromemco's  Single  Card  Computer  is  a 
complete  computer  which  brings  the  power  of 
the  Z-80  and  the  flexibility  of  the  S-10Q  bus  to 
the  dedicated  computer  environment. 


on-board  2716  PROM,  and  IK  byte  of  static 
RAM  memory.  This  stand-alone  card  also  pro 
vides  an  RS-232  (or  20mA  current  loop)  serial 
interface  wilh  programmable  baud  rates  to 
76,800,  24  bits  of  bidirectional  parallel  I/O.  5 
programmable  timers,  and  vectored  interrupts. 

The  Single  Card  Computer  is  available  in  kit 
form  for  $395  and  assembled  and  tested  for 
£450.  For  more  information  please  contact 
Cromemco,  Inc.,  280  Bernardo  Ave.,  Mountain 
View,  CA  94040,  (415)  964-7400, 

CIRCLE  INQUIRY  NO.  123 

COMPU-TEXT  Adds  New  Electronic 
Typing  Station 

Compu-text  has  added  a faster  electronic 
typing  station  to  its  modular  shared  logic  word 
processing  system. 

The  new  electronic  lyping  station  contains 
an  automatic  right  margin  justification  feature 
and  is  22  percent  faster  than  the  earlier  model 
it  replaces. 


The  new  typing  slalion  uses  a Gume  daisy 
wheel  mechanism  and  is  now  the  primary  in- 
put/output terminal  for  the  Compu-text 
System.  It  provides  high-quality  output  for 
finished  typing  and  final  drafts  at  the  rale  of  55 
characters  per  second,  or  10  times  faster  than 
an  executive  secretary  typing  at  the  rate  of  64 
words  per  minute. 

For  more  informatin  contact  Tom  Hoy,  Direc- 
tor of  Sales,  at  (617)  848-1800.  or  write  to  LCS 
Corp.,  287  Wood  Rd..  Braintree,  MA  02184. 

CIRCLE  INQUIRY  NO.  120 

VERSATILE  3B  or  VERSATILE  4 

Computer  Data  Systems  has  available  their 
disk-based  computer  systems,  the  Versatile  38 
and  their  expanded  version,  the  Versatile  4, 

This  Single  unit  computer  combines  a 9" 
video  screen  with  24x80  display,  built-in  mini- 
floppy disk  drive  with  143K  bytes  of  storage, 
upper/lower  case  alphanumeric  keyboard, 
separate  numeric  keypad  and  all  electronics 
within  a single  durable  plastic  enclosure. 


The  computer  mainframe  incorporates  the 
8085  CPU,  24 K static  RAM  and  a serial  i/O  port 
with  RS  232  connector.  The  Versatile  4 ex- 
pands on  this  system  by  providing  32K  static 
RAM  and  315K  bytes  of  storage. 

For  complete  information,  contact  Computer 
Data  Systems,  5460  Fairmont  Dr.,  Wilmington. 
DE  19808,  (302)  738-0933. 

CIRCLE  INQUIRY  NO.  121 

Microscript  Pharmacy  Computer 

An  S-100  based  Pharmacy  Computer  cap- 
able of  labels,  palient  profiles  on  CRT,  and 
automatic  state  and  third  party  billing.  Unique 
file  management  system  allows  over  15,000 
prescriptions  to  be  stored  on  a dual  single  den* 
sity  floppy  disk  and  over  30,000  prescriptions 
on  a quad  disk  system,  A 4MH  RAM  disk  file 
directory  eliminates  disk  search  and  allows 
throughput  of  over  600  prescriptions  per  day, 
more  than  competitive  hard  disk  minicomputer 
systems.  Single  an  dual  printer  models 
available. 

The  program  required  over  10,000  programm- 
ing hours,  and  is  entirely  written  in  Z 80 
assembly  language  to  improve  response  time. 
The  company  GEM  and  assembles  its  own 
equipment  for  improved  reliability  and  main- 
tains its  own  service  group. 

For  release  later  this  year,  the  company 
plans  a similar  system  for  Doctors’  offices.  For 
further  information  contact  Kerr  & Reynolds, 
4372  Woodman  Ave.,  Sherman  Oaks,  CA  91423, 
(213)  995  8570 

CIRCLE  INQUIRY  NO,  112 

85/9  = 8085  4-  PASCAL 

The  new  85/P  programmers  workbench  from 
Northwest  Microcomputer  Systems,  Inc,,  com- 
bines the  throughput  of  the  2MHz  Intel  8035A 
and  the  power  of  PASCAL. 

Designed  for  the  serious  applications  pro- 
grammer, the  85/P  is  a complete  and  fully  inte- 
grated system  that  utilizes  high  reliability  com- 
ponents and  modular  design  to  insure  mini- 
mum down  time. 


The  standard  system  features  8085A  CPU,  a 
PASCAL  compiler/interpreter,  CP/M™  sup- 
porting BASIC,  COBOL  (July)  and  FORTRAN, 
Direct  Memory  Access,  two  Shugart  floppy 
disk  drives  with  one  megabyte  of  on-line 
storage.  54K  of  450ns  user  available  static 
RAM.  a Hall  Effect  Keyboard  with  1 03  keys, 
two  serial  ports  (RS232C),  two  parallel  ports  (16 
bits),  24  x 80  character  12”  video  display,  all 
enclosed  in  a single  cabinet. 

Pricing  for  the  complete  system  is  £7495, 
Delivery  is  quoted  at  30  to  60  days.  For  more  in- 
formation contact  Northwest  Microcomputer 
Systems,  Inc.,  121  E.  11th,  Eugene,  OR  97401, 
(503)  485*0626. 

CIRCLE  INQUIRY  NO.  1 13 


Proprietary  Processor 

A high  speed,  high-performance  arithmetic 
processor  that  performs  a full  range  of  mathe- 
matical lunctions  is  available  from  Advanced 
Micro  Devices. 

The  Am95l  1 was  developed  by  AMD  to 
enhance,  through  hardware  implementation 
the  arithmetic  capability  of  a wide  range  of 
processor-oriented  systems,  especially  8-bil 
MOS  microprocessors.  This  Advanced  Micro 
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Devices'  circuit  wilt  perform  fixed-point  single- 
and  doubleprecisoin  (1 6/32-bit)  and  32-bfct 
floating-point  operation  in  a binary  format. 
Functions  available  include  add.  subtract, 
multiply,  divide,  square  root,  sine,  cosine] 
tangent,  inverse  sine,  cosine  and  tangent,  com- 
mon and  natural  logarithms  and  exponentials 
and  powers. 

Prices  for  the  Am95M  slart  at  $176.00  in 
100-piece  lots.  For  more  information  contact 
Advanced  Micro  Devices,  Inc,,  901  Thompson 
PL,  Sunnyvale,  CA  94086,  (408}  732-2400.  E. 
Sopkin. 

CIRCLE  INQUIRY  NO.  126 

S6800  Microprocessors  Operate 
At  Higher  Temperatures 

American  Microsystems,  Inc.,  has  intro- 
duced  S6800  microprocessors  capable  of 
operating  at  temperatures  between  — 40 DC 
and  + 85 °C  industrial  range  and  —55“C  to 
+ 125*0  for  the  military,  (The  standard  temp- 
erature range  is  0 to  70flC.) 

The  new  industrial  and  military  temperature 
S6800  ranges  are  designed  to  fulfill  the  re 
quirements  for  manufacturers  of  automobiles, 
remote  microprocessor-controlled  equipment, 
avionics  and  controllers  used  in  extreme  temp- 
erature environments. 

These  S6S00  microprocessors  are  available 
in  ceramic  packages  and  are  available  through 
distributors  or  directly  from  American  Micro- 
systems, Inc.  Prices  are  $35.30  for  industrial 
and  $68.40  for  the  military  range  in  quantities 
of  ICO.  For  more  information  contact  American 
Microsystems,  Inc..  380Q  Homestead  Rd.,  San- 
ta Clara,  CA  95051,  (408)  246-0330,  Tom  Edel. 
Manager  of  Marketing  Services. 

CIRCLE  INQUIRY  NO.  127 

Low-Cost  Microprocessor-Based 
Business  Computing  System 

ABACUS  1 is  a lowcost,  microprocessor 
based  business  computing  system  that  com- 
bines accounting  functions  with  word  process- 
ing The  new  system  is  a complete  handware 
and  software  package  designed  to  handle 
basic  accounting  tor  small  businesses. 

Abacus  1 includes  a Z-80  microprocessor, 
dual  Worth  Star  disk  system,  video  display. 


keyboard  and  printer,  plus  software. 

Prices  for  the  Abacus  i start  at  $5995, 
Delivery  is  30-60  days  ARQ.  Dealer  and  OEM 
prices  available  upon  request.  For  more  infor- 
mation contact  Computer  Products  of 
America,  Div,  of  The  Computer  Marl.  633  W. 
Kalella  Aye.,  Orange.  CA  92667.  (714)  633-1222. 

CIRCLE  INQUIRY  NO,  128 

Microcomputer-Based  Controller 
with  BASIC 

The  BASIC  Controller™  is  a single-board 
programmable  microcomputer  system  de- 
signed specifically  for  control  applications. 

The  BASIC  Controller  can  manage  electrical 
systems  In  a building,  automate  the  control  of 
laboratory  test  equipment,  operate  a model 
railroad  train,  and  apply  itself  to  hundreds  of 
other  applications. 


The  unique  feature  of  the  BASIC  Controller 
is  that  it  allows  the  user  to  operate  (he  com- 
puter and  the  external  devices  it  controls  with 
a BASIC  language  called  ZIBL™  which  was 


written  specifically  for  control  applications. 

On-board  hardware  includes  a Z-80  MRU,  32 
flags,  32  sense,  8 relays,  8 lites,  2 serial  I/O,  1 
parallel  I/O,  a casselte  I/O,  64x16  video  i/O,  key- 
board port,  two  2716  sockets  with  program- 
ming capability,  up  to  16K  on-board  RAM  (4K 
included). 

The  BASIC  Controller  retails  assembled, 
tested  and  warranted  one  year  for  S750,  For 
more  information  contact  Dynabyte,  Inc  . 4020 
Fabian,  Palo  Alto,  CA  94303,  (415)  494-7817. 
Rick  Mehriich. 

CIRCLE  INQUIRY  NO,  110 

Basic  MICRO-68 

The  Micro-68  Computer  System  is  a com- 
plete ready-to-use  microprocessor  offering  an 
economical  solution  for  both  scientific  ap- 
plications and  industrial  usage. 

Built  around  the  Motorola/A  Ml/Hitachi  6800 
microprocessor,  the  Micro-68  comes  with  its 
own  integral  power  supply,  16-button  key- 
board, a 6-digit  LED  display,  and  128  words  of 
RAM,  The  512  MON-1  Bus  PROM  contains  all 
the  service  necessary  to  load  programs  easily, 
inspect  and  edit  them  as  necessary,  insert 
break  points  for  debugging,  and  execute. 


Memory  expansion  to  64K  and  full  16  bit  I/O 
can  be  obtained  by  convenient  edge  connec- 
tors which  are  provided  for. 

The  Micro-68  computer  system  is  priced  at 
S495  and  comes  completely  assembled.  Deliv- 
ery is  from  stock.  For  more  information  con- 
tact Electronic  Product  Associates,  Inc,,  1157 
Vega  St.  San  Diego,  CA  921 10.  (714)  276-8911, 
CIRCLE  INQUIRY  NO.  Ill 


Versatile  Impact  Printer 

The  Integral  IP-125  Impact  Printer  features 
an  RS232C  serial  interface,  parallel  TTL  level 
interface  and  full  upper  and  lower  case  ASCII 
character  set  (96  characters)  as  standard 
equipment. 


Capable  of  printing  multiple  copies  on  an  or- 
dinary 8V?TT  roll,  fanfold  or  sheet  paper,  the 
microprocessor  controlled  IP-125  incorporates 
a 256  character  multi-line  buffer  to  achieve  an 
Instantaneous  print  rate  up  to  100  characters 
per  second  with  a sustained  throughput  of  50 
cps  at  80  columns  per  line. 

The  Integral  IP-125  Impact  Printer  sells  for 


$799.  OEM  and  quantity  discounts  are  offered. 
For  literature  and/or  more  Enformatin  contact 
Integral  Date  Systems,  lnc„  N,  Lamade.  Direc- 
tor of  Sates.  5 Bridge  St.r  Waterlown*  MA 
02172,  (617)  926-1011, 

CIRCLE  INQUIRY  NO,  147 

Centronics  Introduces  $695 
Microprinter  with  Serial  Interface 

The  Microprinter  Si  with  serial  interface  is  a 
nonimpaci  printer  which  not  only  offers  a 
singel  unit  price  of  $695,  but  which  also  alows 
the  user  lo  select  baud  rates,  parity,  and  the 
number  of  stop  bite. 


The  unit  is  aimed  at  the  home,  hobby,  and 
microprocessor  markets  and  Is  ideally  suited 
for  use  in  diagnostic  systems,  CRT  hard  copy 
applications,  industrial  instrumentation,  de- 
mand message  printing,  and  as  a remotely 
placed  message  printer. 

For  more  information  contact  Centronics 
Data  Computer  Corp..  Hudson,  NH  03051, 1603) 
883  0111. 

CIRCLE  INQUIRY  NO.  145 

Light  Pen  Measurement  System 
for  Measuring  Internal  Organs 

A computerized  means  of  measuring  the 
sizes,  areas,  lengths,  and  volumes  of  internal 
organs  from  cross-sectional  video  display  im- 
ages has  been  developed  by  Vartan  Associates. 

The  device,  known  as  a light  pen  measure- 
ment system,  can  be  used  as  an  accessory  to 
the  recently-introduced  Varian  V-3000  Phased 
Array  Ultrasonograph. 

One  important  application  of  the  light  pen  is 
in  cardiology.  By  using  the  pen  on  images 
taken  at  end  systole  and  end  diastole,  stroke 
volume  and  ejection  fraction  can  be  computed. 

Measurement  functions  are  selected  by 
pointing  the  light  pen  at  one  of  a series  of 
labeled  boxes  displayed  on  the  CRT.  A calibra- 
tion procedure  is  first  performed  which  adjusts 
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the  horizontal  and  vertical  scales.  After  calibra- 
tion, the  operator  can  draw  lines  either  free- 
hand or  using  a software  vector  generator.  The 
lengths  of  lines  or  arc  lengths  and  areas  of 
enclosed  figures  are  automatically  computed 
on  command.  Results  of  the  calculates  are 
displayed  on  the  video  screen. 

The  light  pen  incorporates  an  8-bit  micro- 
processor which  performs  logical  and  arithme- 
tic operations  and  outputs  data  to  a syncrho- 
nized  digital  display  memory  which  is  over 
laid  on  the  video  image. 

The  light  pen  system  is  priced  in  the  range 
between  $12,500  and  $15,000,  For  more  infor- 
mation contact  Varian  Associates,  61 1 Hansen 
Way.  Palo  Alto,  CA  94303,  <415)  493-4000. 

CIRCLE  INQUIRY  NO.  144 

300  Line  Per  Minute  Printer  Family 

The  "INNOVATOR"  family  includes  three 
models  offering  both  parallel  and  serial  inter- 
faces at  prices  obtainable  only  by  dot  matrix 


printers  in  the  past.  The  family  features  the 
Teletype  Corporation's  300  line  per  minute 
tractor  feed  model  40  housed  rn  an  "intelli- 
gent" sound  reducing  floor  mount  free  stand- 
ing acoustic  cabinet. 


Offerings  include  the  SO  column  (154),  the 
1 32  column  (202)  and  the  72  col  um  n (250)  forms 


access  printer.  All  models  operate  at  300  LPM 
and  utilize  tractor  feed  mechanisms. 

The  quantity  one  price  is  $3,600  for  the  154, 
£4,300  for  the  202,  and  $3,950  for  the  250. 
Delivery  is  30  to  60  days  ARO,  For  further  infor- 
mation contact  George  Harrison,  innovative 
Electronics,  Inc.,  15200  N.W.  60th  Ave.,  Miami 
Lakes,  FL  33014,  (305)  558-1591. 

CIRCLE  INQUIRY  NQ.  148 

Type  511  Image  Digitizer 

The  Periphicon  Type  511  Optical  Image  Digi- 
tizer adds  to  the  computer  the  ability  to  per- 
ceive events  and  artifacts  in  the  real  world.  A 
32  by  32  element  picture  is  created  in  a form 
which  is  easily  accepted  by  almost  any  com- 
puter system. 


A fast  (f1.9/l3mm)  lens  that  will  focus  from 
0.2  meters  to  infinity  allows  the  Type  511  to  be 
applied  to  the  solution  of  problems  in  such 
fields  as  robotics  and  process  control. 

The  Type  511  is  suited  for  work  in  the  factory 
as  well  as  in  the  lab.  All  aluminum  case  is  ma- 
chined from  high  quality  bar  tock,  and  has  a 
minimum  wall  thickness  of  2mm.  Included  is 
an  integral  V^-20  thread  for  mounting. 

Price  is  $200,  postage  and  insurance  paid. 
Delivery  is  3 weeks  ARO.  For  more  information 
contact  Periphicon,  P.G.  Box  324,  Beaverton, 
OR  97005. 

CIRCLE  INQUIRY  NQ.  150 

600-LPM  Band  Printer 

Dataproducts  Corporation  has  introduced 
the  Model  B-600  band  printer.  The  printer  uses 
a steel  band  font  carrier,  the  patented  Mark  V 
hammer  system,  custom  integrated-circuit 
hammer  drivers,  and  microprogrammed  con 
trof  to  produce  600  Ime-per-minute  throughput 
at  a significant  reduction  In  price. 


The  keys  to  the  new  printer's  performance, 
reliability,  and  maintenance  lie  in  Dataprod- 
ucts’ unique  hammer  system,  in  the  printer's 
simple  mechanical  design,  and  in  state-of-lhe- 
art  electronics  and  diagnostic  systems. 

For  further  informalin  contact  Dataproducts 
Corp..  6219  DeSoto  Ave.,  Woodland  Hills,  CA 
91364,  (213)  887-8451,  A|  Erickson. 

CIRCLE  INQUIRY  NQ.  134 

Gould  Electrostatic  Plotter  Products 

The  5400  Electrostatic  Plotter  handles 
36-inch  wide  paper  and  plots  with  a resolution 
of  0.010  inch  (100  dots/inch)  horizontally  and 
vertically.  M is  ideal  for  generating  "E"  and 
larger  size  drawings  for  computer-aided 
design,  hardcopy  of  PERT,  CPM  or  Gantt 
Charts  for  project  management,  mapping,  and 
other  computer  graphics  hardcopy  applica- 


PME-1  improves 
your  PET  3 ways 


Now  an  expansion 
memory  board  for 
your  PET 

° 16K  ($550) 

24K  ($650) 
32K  ($750) 


• Mounts  easily  inside  your 
PET  chassis 

• Uses  your  PET's  transformer 
without  degradation  of  your 
system 

• Full  6 month  limited 
warranty 

• Full  manual  with  graphic 

display  memory  test 
that  shows  chip 
layout 

Dealer  Inquiries  Invited 
For  a complete  spec  sheet  write: 

COMPUTER  MART  SYSTEMS 

13  East  30th  Street 
New  York,  New  York  10016 
212-686-7923 


mu 


PET  i$  a registered  TM  of 
Commodore  Business  Machines,  Inc. 


Lnxamencmd] 


2-4  weeks  delivery 
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COMPUTER  INTERFACES  & PERIFERALS 


For  free  catalog  including  parts  lists  and  schematics,  send  a self-addressed  stamped  envelope. 


APPLE  II  SERIAL  I/O 
INTERFACE  * 


Part  no.  2 

* Baud  rates  up  to  30,000  ■ Plugs  ini o 
Apple  Peripheral  connector  • Low-cur- 
reni  drain  * RS-232  Inpul  and  Output. 

SOFTWARE  • Inpul  and  Output  rouline 
from  monilor  or  BASIC  lo  teletype  or 
other  serial  printer.  • Program  for  using 
an  Apple  ll  for  a video  or  an  intelligent 
terminal.  Also  can  out  pul  in  correspondence  code  lo 
interface  with  some  s electrics,  Board  only  — Si  5.00; 
with  parts  — S42.Q0;  assembled  and  tested  — S62.GQ. 


MODEM : 


Pad  no.  109 

• Type  103  * Full  or  half 
duplex  ■ Works  up  lo  300 
baud  • Originate  or  Ans- 
wer  • No  coils,  only  low 
cos!  components  * TTL 
input  and  output-serial  • 
Connect  8 ohm  speaker 
and  crystal  mic.  directly  to  board 
demodulator  * Requires  +5  volts 
with  parts  $27,50 


■ Uses  XR  FSK 
* Board  $7.60: 


* 


DC 

POWER  SUPPLY 


Part  no.  6085 

* Board  supplies  a regulated  +5  volts 
at  3 amps.,  +12,  -12,  and  -5  volts  at 
1 amp  * Power  required  is  8 volts  AC 
at  3 amps.,  and  24  volts  AC  C.T.  at  1 5 
amps.  * Board  only  $12.50;  with 
parts  excluding  transformers  $42.50 


ail 


TAPE  INTERFACE  * 


Part  no.  1 1 1 

• Play  and  record  Kansas 
City  Standard  tapes  * 

Converts  a low  cost  tape 
recorder  to  a digital  re- 
corder * Works  up  to  1200 
baud  * Digital  in  and  out 
are  TTL-serial  * Output  of 
board  connects  to  mic.  in 
of  recorder  • Earphone  of 
recorder  connects  to  input  on  board  * No  coils  * 
Requires  +5  volts,  low  power  drain  * Board  $7.60: 
with  parts  $27,50 


T.V.  TYPEWRITER 


Part  no  106 

• Stand  alone  TV T 

* 32  char/ line,  16 
lines,  modifications 
for  64  char/ line  in- 
cluded • Parallel 
ASCII  {TTL)  in  pul  • 

Video  outpul  * IK 
on  board  memory  * 

Output  lor  compu- 
ter controlled  cur- 
sor * Auto  scroll  ■ 

Non -destructive  curser  • Curser  inputs:  up,  down,  Jett, 
right,  home,  EOL,  EOS  ■ Scroll  up,  down  * Requires  +5 
volts  at  1.5  amps,  and  -12  veils  al  30  mA  * All  7400.  TTL 
chips  * Char.  gen.  2513  * Upper  case  only  * Board  only 
S39.Q0;  with  parte  SI 45.00 


TIDMA 


Part  no.  112 

• Tape  interface  Direct  Memory  Access  * Record 
and  play  programs  without  bootstrap  loader  (no 
prom)  has  FSK  encoder/ decoder  for  direct  con- 
nections to  low  cost  recorder  at  1200  baud  rate, 
and  direct  connections  for  inputs  and  outputs  to  a 
digital  recorder  a I a ny  baud  rate.  * S-1 00  bus  com- 
patible ■ Board  only  $35.00:  with  parts  $110.00 


UART  & BAUD  RATE 
GENERATOR* 

Pari  no  101 

* Converts  serial  to  parallel 
and  parallel  to  serial  * Low 
cosi  on  board  baud  rate 
generaior  ■ Baud  rates:  110. 

ISO,  300,  600,  1200,  and 
2400  ■ Low  power  drain  +5 
volte  and  -12  volls  required 

* TTL  compatible  * All  characters  contain  a start  bit,  5 to 
8 data  bils,  1 or  2 slop  bits,  and  either  odd  or  even  parity 

* All  connections  go  lo  a 44  pm  gold  plated  edge  connec- 
tor • Board  only  Si  2, 00:  with  parts  535.00  with  connector 
add  $4 .00 


8K  STATIC 
RAM 


'ft 


Part  no.  30Q 

* 8K  Attair  bus  memory  * 

Uses  21 02  Static  memory  chips  * Mem- 
ory protect  • Gold  contacts  • Wail  states  » On 
board  regulator  * S-1 00  bus  compatible  * Vector 
input  option  * TRI  state  buffered  * Board  only 
$22.50;  with  parts  $160.00 


RF  MODULATOR 


* 


Part  no,  107 

* Converts  video  to  AM  modu- 
lated RF.  Channels  2 or  3.  So 
powerful  almost  no  tuning  is  re- 
quired. On  board  regulated 
power  supply  makes  this  ex- 
tremely stable.  Rated  very 
highly  in  Doctor  Dobbs1  Journal.  Recommended 
by  Apple.  * Power  required  is  12  volts  AC  C.T,  or 
+5  volts  DC  • Board  $7.60:  with  parts  S13.50 


RS  232/TTY 
INTERFACE* 


Part  no,  600 

» Converts  RS-232  to  20mA 
current  loop,  and  20  mA  current 
loop  lo  RS-232  * Two  separate 
circuits  * Requires  +1 2 and  -12 
volts  * Board  only  $4.50,  with 
parts  $7.00 


RS  232/TTL 
INTERFACE  * 


Part  no.  232 

* Converts  TTL  to  RS-232. 
and  converts  RS-232  to 
TTL  • Two  separate  circuits 

* Requires  -1 2 and  +1 2 volls 

* All  connections  go  to  a 1 0 pin  gold  plated  edge 
connector  * Board  only  $4,50:  with  parts  $7.00 
with  connector  add  $3.00 


ELECTRONIC  SYSTEMS  Dept.  I A,  PO.  Box  21638,  San  Jose,  Calif.  USA  95151 


To  Order: 


Mention  part  number  and  description.  For  parts  kits  add  "A'  to  pari  number,  in  USA.  shipping  paid  for  orders  accompanied  by  check,  money  order,  or 
Master  Charge.  BankAmericard.  or  VISA  number,  expiration  date  and  signature.  Shipping  charges  added  lo  C.Q.D.  orders.  California  residents  add  6.5% 
for  lax  Outside  USA  add  10%  for  air  mail  postage,  no  CCDs  Checks  and  money  orders  must  be  payable  in  US  dollars  Parts  kite  include  sockets  for  all 
tCs.  components,  and  circuit  board.  Documentation  is  included  wilh  alt  products.  All  items  are  in  slock,  and  will  be  shipped  ihe  day  order  is  received  via 
first  class  mail.  Prices  are  in  US  dollars.  No  open  accounts.  To  eliminate  tariff  in  Canada  boxes  are  marked  "Computer  Parts."  Dealer  inquiries  invited. 
24  Hour  Order  Line:  (408)  226  4064  4 Designed  by  John  Bell 
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INTERFACE  AGE  121 


PLACE  ORDERS  TOLL  FREE-  800/421-5809  EXCEPT  CALIF 


21L02  (350ns) 
Static  Rams 
120  @>$1.00  ea. 

1 702 A 
E PROM 
$4.75  ea. 

6 50  2 

Microprocessor 
5 @ $11.00  ea. 

2708  (450ns) 
E-PROM 
8 @ $9,00  ea. 

21L02  (250ns) 
Static  Rams 
100  @ SI. 25  ea. 

Z— 80A 

Microprocessor 
5 @ $25,0  0 ea. 

8212 

3 Bit  I/O  Port 
7 5 @ $3,00  ea. 

4116  (200ns)  1 

16K  Dyn.  Ram 
8 @ S24.00  ea. 

Z-8  0 

Microprocessor 
5 @ $20.00  ea. 

8224-4 

Clk.Gen,&Dvr. 
76  (Hi  $8.75  ea. 

4 1 0D  (200ns) 
Static  Ram 
1 00  @ $9.50  ea. 

TMS  4044 
(250ns) 

16  (H>  $8  96  pa 

4 200  A (200  ns) 
Static  Rams 
2D  is  $10.00  ea. 

7 4 LS36  7 
Hex  Buffer 
1 00  @ .70  y ea. 

74  LS368 
Hex  Inverter 

100  ® J C ^ ea. 

2513  (5  V) 

Character  Gen.  I 

f @ $^-00  ea. 

MICROCOMPUTER  COMPONENTS 


MICROPROCESSORS 


F0 

ZftO 

CDP1802CD 

2$50 

AW501 

6SUj 

6100 

fl<l  Ofi-1 

103$ 

BDSQ  A 
0015 

TM£»90DTL 


16-95 
12.00 
2 ft-00 

19.95 
?4,S$ 

22.95 
1 ] -95 

16.95 

25.00 
9,95 

22.00 

1 1 -95 

2 7.00 
75.00 


M JSC.  OTHER  COMPONENTS 


Till 


SOSOA  SUPPORT  DEVICES 

B212 
I2H 


5215 

1224 

S224  * 

8276 

3225 

3239 

&25J 

3253 

9255 

B257 

9259 

3275 

9279 


3.50 

9-00 

1.75 

3.50 

9.95 
3-95 

7.96 
7.$D 
9,95 

21.95 
21.9  5 
21.9$ 

21.95 

75.00 

20.00 


FLOPPY  DISC  CONTROLLER 

miB  55.9  5 

17  7IB-0  3 5 7.9$ 

KEYBOARD  CHIPS 


PROMS 

I 702  A 4 . oo 

2704  15.00 

2703  32.00 

2716  30-00 

2716  mil  39,00 

2743  26.50 

0350  3 4 .50 

D3904  11,00 

5203  AQ  5.00 

5204  AQ  7.50 

&S3  4 3 7.50 

$ 8 3 4 I 14.9S 

82 523 B 4.00 

32  SL  29  B 4.25 

3223  B 3,50 

GBOQ  SUPPORT 

$filDP  4.95 

69BIQP  9.00 

$B  20  P 7.50 

9 8 ? I P 7.50 

&C2SP  11.2$ 

&834P  15,95 

E950P  9,7$ 

69  52  P 11.75 

&80QP  10,00 

6992P  14,50 

637]  P 23.00 

6 9 7 5 P 3-7$ 

6930  P 2 ,S0 

Z&o  SUPPORT  DEVICES 

3981  12,9  5 

3332  12,9$ 

character  generators 

2513  6.75 

251  3 5 v u poor  9,75 

2$  I 3 5v  lower  10.95 

2516  ID. 95 

WlCW*57l  10.95 

WICM5S71A  10,95 

MCM6  $ 7 4 [3,25 

MCM6  5 7S  13.2$ 

WAVEFORM  GENERATOR 

8038  3,50 

MC4Q24  2. *5 

5 66  1,50 

DYNAMIC  RAMS 

32.00 


41$  D/4  315 

1 103 
2104 

2 I 0 7 B 

2 1 07  B-4 

TMS4D5D 

TMS406Q 

TMS407O-2 

4096 

4H6/419D 

MM5270 

MCA40605 

USftT 

52350 

UARFS 

AV5-101  3 A 
AV5-I0  14  A 
TRI602B 
TMS6  0I1 
IM6  4fl'2 
I Mfi  4 0 1 


1,00 
4.0D 
4.25 
3,9  5 

4.00 
4 $0 

32.00 

4.00 
32.00 

4.50 

$.00 


5.25 

3.25 
5,2$ 
$-95 

10.80 

10.30 


STATIC  RAMS 


i -l  e 

1.50 
13  L -60 
i 1 .75 
10.7$ 


21  LQ2 
21U82  |3S 
21L02  (J$ 
4 LQD 
1101  A 
2(01-1 
2102 
21  I 1-1 
2112-1 
21  I 4-j 
2 1 25  L 
2147 
$1  LO  1 
3106 
$107 

TMS-4  044 
4200  A 
TMS-4  045 
5101 
7 4 CflO 
7439 
1 i 5201 
PS  10  1 
PS115 
PS  3 56 
8599 
9 1 0 7 B PC 


I.C  . 

2.9  5 
(.2$ 

3.9  5 
2-9  $ 

1 1 ,00 
l 1.30 
3 7, 50 

2.50 

3.95 
3.9  5 

9.95 
12.9S 
11,00 

$.30 

3.25 

2.25 

4.50 
4.20 

I 7.00 
21.00 
1 ,38 
1 .65 


G 4 

17-63  + 


9.00  fl.JO 

2,35  2,00 

3.70  3.2$ 

1.70  3 .2$ 

9.00  8.95 


14.00 

(3.00 

17$ 


MBT20 
N&T76 
073  T9  5 
0f$  T9  6 
N8T9  7 
078  T9  8 
B [ L595 
ft  I LS9  7 
1483 
1480 
D3206 
03  70 7 A 
03206  A 
03211 
B32  2 2 
B3  24  2 
OJ  24  5 
C34D4 
P3J08  A 
P42D]  A 
MM5J20 
MM5J69 
TMS5601 
OM8]  30 
□MS  1 3 3 
OM8333 
□MS  8 3$ 
□MBS  3 7 
MK50  24Q 
MK5D25D 


3.39 
2. ID 
I .35 
I .36 
1,35 
1.15 
2-00 
2.00 
I .7  5 

1.75 
4.00 
4.65 

14  .20 

30.00 

9. 75 
10,1$ 

5.60 

5.75 

12.00 
$.20 
3 .S  O 
190 

24  ,9  S 
2.90 

2.75 
2.5D 
2.50 
1-75 

20.00 

LS.OQ 


IU 


Convert  T.V.  w\ 
Vrtfeo  Monitor 
KJT  $8.95 


JADE  8 080 A KIT 

$100.00  KIT 

RAH  F BOARD  $30.00 


MEMORY  PLUS 

for  KIM-l 


8K  MAM  [2M02) 
SK  EPROM 


S 24  5 00 


KIM”  1 

ASSEMBLED  & TESTED 


$245.00 


THE  APPLE  II  COMPUTER 

One  of  the  best  "Total  Package" 
home  and  business  computers  on 
the  market.  "Basic"  in  ROM, 
Color  Graphics,  Floating  Point 
Basic  Package,  etc, 

I6K  version  only  $1,400.00 


NEC  41 6D  16K  X 1 
Dynamic  Ram  Chip  can  be 
used  for  expanding  Apple  II 
Memory: 

8 for  $24.00  each 


Versa  Floppy  Kit 

$149,00  ea. 

STATIC  RAM 

BOARDS 

ASSEMBLED  & TESTED 

8K 

Ram  8 (250ns) 

$169.95 

Ram  8B  (450ns) 

$139.95 

250ns  KIT  Mem-1 

$169.95 

450ns  KIT  Mem-1 

$125.00 

BARE  BOARD 

$25.00 

16K  Uses  21 14L 

Ram  16  (250ns) 

$375.00 

Ram  16B  (450ns) 

$325.00 

32K 

JG-32K  (250ns) 

$875.00 

JG-32K8  (450ns) 

$775.00 

450ns  KIT 

$675.00 

6800  Adapter  for 
S-100  system  for 

Mem-1  only  KIT 

$12.95 

full  ASCII 

PROFESSIONAL  KEYBOARDS 

* Full  128  Character  ASCII 

* TrMVlode  MOS  Encoding 

* MOS  DTL  TTL  Compatable  Output 

* Two-key  Rollover  Mnnci 

* Level  and  Pulse  Strobe  A/luUbL 

* Shift  and  Alpha  Lock  756 

* Selectable  parity  (5  6 keys} 

* Positive  dr  Negative  Logic. 

PRICING  INFORMATION 


Model  7 56  (assembled} 
Model  7 5 6 K (kit) 

Model  70  3 enclosure 
Model  710  Numeric  Pad 
Model  756  MF  Mtg. Frame 


$59.95 
$4  9,9  5 
$29.95 

$9.95 

$8-95 


MOTHER  BOARD'S  - S-100  STYLE 

13  slot  with  front  panel  slot 
BARE  BOARD  $35.00 

KIT  $80.00 

22  Slot  Assembled  & Tested  S149.95 


CONNECTORS 


DB-25P 

$2.25  DB-25S  $3.; 

COVER  $1.50 

44  Pin  ■ 

PC  & EYE 

SI. 95 

44  Pin  - 

ww 

$2.50 

86  Pin  - 

(6800)  PC 

$5.00 

86  Pin  - 

(COSMAC  ELF)  PC 

$5.00 

100  Pin 

- (Altair)  PC 

$4.50 

100  Pin 

(Imsai)  WW 

$4,25 

100  Pin  - ( IMSAI I PC 


$3.25 


MODEL  801R  Shugart  Disc 
with  Cabinet 

Includes  Cabinet,  Disc  Drive,  Power 
Supply,  Cable,  Fan  & Data  Cable, 
Has  AC  line  filter. 

Cabinet  size  10" H x 10"W  x 16MD 
MODEL  DM  2700-S  $835>00  efc 


FLOPPY  DISC  INTERFACE 

JADE  Floppy  Disc  (Tartoell  Board) 

KIT  $175.00  ea. 

S.D,  Computer  Products 


16K  STATIC  BOARD 

with  memory  management  can  be  used 
with  Alpha  Micro  or  Cromenco 
Systems,  assembled  a tested 

RAM  65<250ris)  $390,00 

RAM  65 B (450ns)  $350.00 


E-PROM  BOARDS 

MR-S  (SK  uses  2708)  KIT 
with  IK  RAM 
MR  16T  U6K  uses  2716)  KIT 
with  1 K RAM 
MM- 16  M6K  uses  2708) 
RAM/N/ROM  (16K  uses 

any  E-PROM)  KIT 
JG-8/16  {uses  2708  or 

2716)  KIT 

BARE  BOARD 


EXPANDABLE  E-PROM  - S 

16K  or  32 K EPROM 


$99.50 

$99.50 

$99.00 

$117.00 

$59.95 

$30,00 

,D.  Sales 


$49.95  without 
EPROM 

Allows  you  to  use  either  27Q8's  for 
16K  of  Eprom  or  2716's  for  32K  of 
EPROM. 


COMPUTER  MAINFRAME 

Includes:  $295*00 

Power  Supply  +8v  at  t8amps 
_±16v  at  2 amps 
Mother  Board  - 12  slots  with 
connectors  Assembled  & Tested 
Has  Whisper  Quiet  Fen  & AC  Line  Filter| 
Cabinet  size  7"H  x 1 9”W  x 22"  D 


DYNAMIC  RAM  BOARD 

by  S.  D.  Computer  Products 

On  board  refresh  is  provided  with  no 
wait  states  or  cycle  stealing  required. 
+8VDC  400MA  DC,  +18VDC  400MA 
and -18V  DC  30MA  DC. 

EXPANDABLE  32 K (uses  4115)  200ns 
SK  Kit  $151,00  24K  Kit  $367.00 

16K  Kit  $259.00  32K  Kit  $425.00 

EXPANDABLE  64K  {uses  41 16)  200ns 
16K  Kit  $281.00  48 K Kit  $757,00 

32K  Kit  $519.00  64K  Kit  $995.00 


JADE  Z80... 

-«wlh  PROVISIONS  lor  KIT 
ONBOARO  7708  and  POWER  ON  JUMP 


$135.00  EA. 
$149.95  EA. 

BARE  BOARD  $35.00 


4MH23 


JADE  VIDEO 
INTERFACE  KIT 

features  $99.95 

S-100  Bus  compatible 
3 2 or  6 4 Characters  per  line  - 16  lines 
Graphics  (1  28  x48  matrix} 

Parallel  k compositive  video 
On  board  low-power  memory 
Powerful  software  included  for  cursor, 
home,  EOL,  Scroll  Graphics/Character 
Upper  case,  lower  case  and  Greek. 
Black-on-white  & White-on-black. 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 

$124.95  KIT 

* S-1QQ 

2 Serial  interfaces  with  RS232  inter- 
interfaces or  1 Kansas  City  cassette 
interface. 

* Serial  interfaces  are  crystal  controlled 

* Selectable  baud  rates. 

* Cassette  works  up  to  120  0 baud 

* 1 parallel  port. 


S-100  Power  Supply  with  Cabinet 

Power  supply  +Bv  at  18  amps 
il6v  at  2 amps 

Has  connector  for  Power  output 
MODEL  UPS  600 

size  5"Hx8r'Wx6y,"D  pR|CE 

$149.95 


Computer  Products 


NEW  ADDRESS  as  of  JUNE  1st 

4901  W.  Rosecrans 

Hawthorne,  Calif.  90250 

NEW  CATALOG  NOW  AVAILABLE 


Cards 

Welcome 
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lions  calling  for  wide  paper  of  unlimited  length 
with  the  speed  and  reliability  of  electrostatic 
plotting. 

The  Vector  Plotter  is  a multiple  microproces- 
sor based  intelligent  interface  that  offers  the 
user  several  benefits  by  performing  many  of 
the  functions  formerly  assigned  to  the  host 
computer  or  a dedicated  minicomputer,  the 
most  significant  being  the  conversion  of  the 
vectors  describing  a plot  into  the  raster  area 
acceptable  by  the  electrostatic  plotter. 

For  more  information  contact  Marketing  Ser- 
vices, Gould,  Inc.,  Instruments  Div.,  3631  Per- 
kins Ave.,  Cleveland.  OH  44144,  (216)  361-3315. 

CIRCLE  INQUIRY  NO.  135 

Time  Machine  CT2400 

Compu/Time  has  Introduced  its  latest  S1Q0 
bus  compatible  product  thal  is  capable  of  do- 
ing most  of  the  time  related  functions  of  a 
microcomputer  system. 

The  Time  Machine  is  just  what  its  name  im- 
plies. An  easy  to  use  product  that  features 
digital  CLOGK/CALENDAR  (2400  hour  time, 
four  year  calendar);  3 programmable  counters, 
2 with  lus  resolution,  1 with  Isec.  resolution; 
programmable  frequence  and  puise  width  gen- 
erator; programmable  frequency  pulse  width 
measurement;  interrupt  capability  from  pro- 
grammable counters;  onboard  TIME/DATE  LED 
display  and  set  switches;  power  loss  battery 
backup  option  kit;  optional  kit  for  extending 
TIME/DATE  LED  display  and  set  switches  to  a 
remote  or  front  panel  location;  programmable 
in  BASIC, 

The  Time  Machine  comes  completely 
assembled  and  tested.  Each  order  includes 
documentation,  parts  list  and  software  ex- 
amples. Price  is  3185.00,  For  further  informa- 
tion contact  Compu/Time,  P.O.  Box  417,  Hun- 
tington Beach,  CA  92648. 

CIRCLE  INQUIRY  NO.  132 

Caere  Introduces  New  OCR  Reader 

Caere  Corporation  has  developed  a new  Op- 
tical Character  Recognition  (OCR)  system  for 
multiple  applications.  The  Series  600  features 
the  Model  610  OCReader™  with  advanced 
capabilities  in  point-of-sale  (PQS)  and  other 
data  entry  applications  such  as  order  process- 
ing. inventory  control,  remittance  processing, 
library  systems,  prescription  records,  check 
and  credit  card  number  processing,  client  ag- 
ing files,  product  testing  records,  medical 
coding,  policy  number  reading  and  countless 
other  applications  utilizing  alpha/numeric 
melhodology. 


The  handheld  Model  610  can  read  up  to  130 
characters  per  second  with  a high  degree  of  ac- 
curacy. Systems  are  available  from  Mr,  Don 
I vie.  Vice-President  of  Marketing  at  Caere  Corp.. 
345  E.  Middlefield  Rd.,  Mountain  View.  CA 
94043,  (415)  964-8900.  Price  per  system  is 
about  31,500  for  potential  OEM  customers, 
CIRCLE  INQUIRY  NO.  133 

Plessey  Microsystems  Adds  DEC 
Add-On  Capability  to  Its  FFT  Modules 

A new  addition  to  Plessey  s EFT  modules 
series  offers  complete  com  pal  ibi  lily  with  the 
Digital  Equipment  Corporation's  PDP-11  and 
LSI- 1 1 series  computers. 


The  new  system,  the  Plessey  SPM-02/11.  of- 
fers decreased  transform  times  when  com- 
pared with  software  FFT's  and  complete  inde- 
pendence from  the  host  processor  as  it  acts  in 
parallel  with  the  host.  The  SPM-02/11  is  con- 
trolled completely  from  the  host  via  a software 
library  named  FFT  LIB.  All  functions  including 
data  capture  and  transform  are  controlled  by 
the  host. 

The  system  price  is  S9,200.  F O B Irvine,  CA. 
Delivery  is  60  days.  For  more  information  con- 
tact Plessey  Microsystems,  1641  Kaiser,  Irvine, 
CA  92714,  (714)  540-9931. 

CIRCLE  INQUIRY  NO.  138 


RAM-N-ROM 

The  RAM-N-ROM  board  operates  on  the 
s 1 00  bus  and  can  be  wired  to  accept  any  one  of 
seven  EPROMs.  There  are  sockets  for  16 
ROMs  and  IK  of  RAM  on  this  board. 


With  this  RAM-N-ROM  board  you  can 
operate  with  one  type  of  EPROM  now  and  up- 
date the  board  to  another  EPROM  type  later. 

The  RNR-100  sells  for  S168  assembled  and 
Si  17  in  kit  form.  The  kit  comes  complete’  with 
sockets  for  all  the  ICs  and  all  the  materials  re- 
quired, including  a manual.  For  more  informa- 
tion contact  Szerlip  Enterprises,  1414  W.  259 
St..  Harbor  City,  CA  90701.  ‘EPROMs  are  not 
included. 

CIRCLE  INQUIRY  NO.  139 


Switch  Selectable 
40/64  Column  Printer 

The  CP-41  printer  is  a compacl  alphanum- 
eric impact  prinler  ideally  suited  lor  many 
small  system  needs. 

Switch  selectable  line  length  allows  printing 
of  either  40  or  64  characters  per  line.  Peak  prin- 
ting rale  is  in  excess  of  180  characters  per  se- 
cond with  an  average  throughput  of  75  lines 
per  minute. 


The  universal  controller  is  compatible  with 
all  computer  and  lemninal  systems  having  an 


8-bil  parallel  interface.  The  CP-41  can  print  the 
standard  64  ASCII  character  set  and  includes  a 
full  line  buffer  memory. 

The  model  CP-41  is  3425,  complete  with 
standard  3%"  paper  roll  and  ribbon.  For  more 
informatin  contact  Microconn  Systems,  865  3rd 
St.  South,  St,  Petersburg,  FL  33701,  (813) 
823-0421. 

CIRCLE  INQUIRY  NO,  13S 

New  Clock  Board 

Expand  your  time-keeping  capabilities  with 
Mountain  Hardware's  new  100,000  Day  Clock 
for  S 100  computers. 

Several  unique  features  make  this  Clock  an 
almost  indispensable  addition  to  your  system. 
The  Clock  is  crystal  controlled  for  accuracy 
and  an  on-board,  9 volt  rechargeable  battery 
keeps  your  Clock  ticking  away  during  com- 
puter down  times. 


This  versatile  board  keeps  lime  in  lOOus  in- 
crements for  periods  as  long  as  100.000  days, 
thal's  273  years!  An  interrupt  feature  has  been 
provided  which  can  be  programmed  for  any 
change  in  a Clock  digit  to  help  make  efficient 
use  of  computer  time. 

Price  of  the  100.000  Day  Clock  is  S219 
assembled  and  tested,  3179  in  kit  form.  Deliv- 
ery is  stock  to  30  days.  For  more  information 
conlacl  Mountain  Hardware.  Inc.,  5523A  Scotls 
Valley  Dr,.  SootlS  Valley,  CA  95066,  (408) 
438-4734. 

CIRCLE  INQUIRY  NO.  137 

Apple  II  EPROM  Programmer 

Microproducts'  new  Apple  l!  EPROM  Pro- 
grammer takes  the  lid  off  the  capabilities  of 
microprocessor  permanent  memory.  The  two 
empty  ROM  sockets  can  be  filled  with  4K  bytes 
of  user  selected  programs.  No  more  loading  of 
peripheral  interfaces,  assemblers  or  your 
favorite  programs  or  games  from  tapes.  Merely 
turn  on  your  computer  and  go. 


This  programmer  consists  of  a fully  assem- 
bled, double  sided,  fiberglass  printed  circuit 
board  with  plated  through  holes  and  gold 
plated  edge  connector.  It  plugs  directly  into 
any  available  slot  on  your  Apple  ll  board.  It  con 
tains  a Tex  too  I zero  insertion  force  socket  for 
delicate  handling  of  your  valuable  EPROM. 
This  EPROM  Programmer  is  fully  self  contain- 
ed and  has  its  own  ’ on-board"  25  volt  power 
supply  for  programming  the  Intel  2716  EPROM. 

The  price  of  Ihe  EPROM  Programmer  is 
$89.95  and  the  Intel  2716  socket  adapter  is 
39.95.  Available  from  your  nearest  Apple  dealer 
or  contact  Microproducts.  1024  1 71  h St.,  Her- 
mosa  Beach.  CA  90254T  (213)  374-1673. 
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Save  20%  on  all  Dynabyte 

Save  15%  on  all 
IMSAI  and  Cromemco 

Save  at  least  1 5%  on  all 
TDLand  North  Star 


Contact  us  for  savings  on 

Micropolis 


NORTH  STAR 
HORIZONS 

ABSOLUTELY  BEST  PRICES 
AND  BEST  DELIVERIES 

Horizon  1 Kit,  List  $1599 $ 1349 

Assembled  and  tested,  List  $1899  1599 

Horizon-2  (with  2 drives)  Krt,  List  $ 1999  1 699 

Assembled  and  tested,  List  $2349  . 1 939 

TDL  XITAN  ALPHAS 

— LIMITED  TIME  SPECIALS  — 

Xitan  Alpha  1,  List  $993 $ 839.95 

Xitan  Alpha  1.5,  List  $1172  964.95 

Xitan  Alpha  2,  List  $1601  1309.95 

Xrtan  Alpha  3,  List  $1541  1278.95 

Xitan  Alpha  4,  List  $1970 1599.95 

Xitan  Alpha  5,  List  $2041  1703.95 

Xitan  Alpha  5-Plus,  List  $2410  2017.95 


\iTAN 

■ 


MiniMicroMart 
ALPHA  1 .95  SPECIAL 

Similar  to  TDL  Xitan  Alpha  2,  Kit  $798 

TDLZ16K  STATIC 
MEMORY  BOARD 

Assembled  and  Tested 
Originally  $695 

OUR  PRICE:  $339 

We  also  stock  TARBELL,  MORROW, 
SD  SALES,  XITEX , and  others! 

- SEND  FOR  FREE  CATALOG  - 

MiniMicroMart,  Inc. 

161 8 James  Street 
Syracuse,  New  York  13203 
Phone:  (315)  422-4467 
CIRCLE  INQUIRY  NO.  86 


Long  Life/Low  Cost  80*Column 
Dot  Matrix  Printer  Mechanism 

Featuring  a one-hundred-million  character 
dot  head,  the  new  low-cost  80*column  Model 
3110  Dot  Matrix  Printer  Mechanism  offers 
OEM  three  limes  the  present  head  life  of  mech- 
anisms in  its  price.  Range.  It  sells  for  less  than 
$250  in  500  quantities. 


Long  life  of  the  head  with  ruby-jeweled  sup- 
port comes  Irorn  the  mechanism's  precise 
alignment  and  pin  movement. 


The  Model  3110  prints  80  columns  at  150 
characters  per  second,  with  a 5x7  dot  matrix 
character  and  1/10  column  spacing  tailored  for 
the  small  business  and  home  computer 
markets. 

A 40-column  version  of  this  mechanism  is 
currently  available,  designated  Model  512,  for 
$155  in  500  quantities.  For  additional  informa* 
tion  contact  Epson  America,  Inc.,  23844  Haw* 
thorne  Blvd.,  Torrance,  CA  90505. 

CIRCLE  INQUIRY  NO.  146 

SELECTO-SYNC™ 

A major  development  in  capstan  speed  con- 
trol for  PhLDeck  cassette  tape  transports,  Ihe 
Selecto-Sync  sytem  provides  from  1/15  to  24 
times  the  standard  cassette  speed. 


This  extraordinary  range  of  synchronous 
speeds  extends  the  usefulness  of  cassette 
recording  for  such  diversified  applications  as 
extreme  low  speed  data  acquisition  systems, 
low  speed  recording  with  high  speed  playback, 
high  speed  system  loaders,  directly  synchro- 
nized multiple  deck  operations,  high  speed 
tape  duplicatin,  and  critical  timing  operations. 

For  further  information  and  prices  contact 
Triple  i s Applications  Engineering  Dept.,  4605 
N.  Stiles,  p.o.  Box  18209,  Oklahoma  City,  OK 
73154.  (405)  521  9000. 

CIRCLE  INQUIRY  NO.  142 


Card  Reader  for  Label  Printing 

The  Model  200  Card  Reader  is  a device  spe- 
cifically tailored  for  data  input  into  a Label 
Preparation  System  (LPS). 

The  unit  reads  80-column  tab  cards  at  a 
speed  of  up  to  285  a minute  and  transmits  the 
punched  informatin  to  the  LPS  Label  Printer 
Unit.  The  data  moves  through  a controller  unit 
where  it  is  edited  and  reformatted  before  being 
passed  along  lor  label  printing. 

The  Model  200  Card  Reader  is  ideal  for  use 
where  label  data  requires  more  than  80 
characters,  since  the  unit  can  be  programmed 
to  read  and  transmit  all  data  for  a label 
regardless  of  the  number  of  cards  needed  to 
hold  it.  Used  as  a free  standing  batch  mode 


device,  the  unit  provides  an  alternative  to  put- 
ting an  LPS  system  on  line  to  mainframe  com- 
puter equipment. 

The  ModeJ  200  Card  Reader  is  available  for 
$6,950.  Delivery  is  90  days.  For  additional  infor- 
mation contact  the  local  sales  office  of  The 
Standard  Register  Co.,  or  J.A.  Comely,  at  cor- 
porate headquarters,  P.O.  Box  1167,  Dayton, 
OH  45401, 

CIRCLE  INQUIRY  NO,  141 

Intelligent  Parallel  Printer 
Interface  Card  for  Apple  II 

Apple  Computer.  Inc.  has  introduced  the 
Model  A2B0002X  Intelligent  Printer  Interface 
(IPI)  Card,  second  ol  a long  line  of  intelligent 
peripherals  planned  for  the  Apple  /I  Personal 
Computer. 


The  new  parallel  gives  Apple  II  owners  hard 
copy  from  any  popularly  priced  printer  such  as 
those  offered  by  Axiom,  Centronics,  Oume, 
Printronics,  OKI  Data,  SWTP  and  others,  using 
the  IPI.  Apple  owners  can  produce  permanent 
copy  of  program  listings,  generate  reports, 
print  letters  and  labels  and  even  generate 
graphics  on  printers  with  graphic  capability. 

The  A2B00G2X  Intelligent  Printer  Interface 
Card  Is  available  from  Apple  dealers  for  $180. 
The  card  comes  with  firmware  in  ROM,  printer 
configuration  block,  ribbon  cable  and  com 
plete  instruction  manual. 

For  more  information  contact  Apple  Com- 
puter. Inc.,  10260  Bandley  Dr.,  Cupertino,  CA 
95014,  (408)  996-1010,  Steven  Jobs. 

CIRCLE  INQUIRY  NO.  12b 

Afgorithmics  PR-DW1 
Precision  Printer 

The  PR-DW1  Daisy  Wheel  Printer  is  a letter- 
quality  printer  unit  designed  for  use  wiih 
microcomputer  systems  for  high-quality  print- 
ing and  plotting  applications.  This  printer 
operates  under  control  of  an  internal  micro- 
processor and  communicates  with  the  host 
microprocessor  over  a high-speed  asyn- 
chronus  parallel  interface. 


It  prints  bidirectionally  at  rates  of  4(5 
characters  per  second.  Twenty-eigh!  different 
typestyles  are  available  on  easily  changed 
plastic  and  metal  wheels.  Cloth  ribbons  come 
in  seven  different  colors  including  red/black 
combination.  Carbon  film  ribbons  are  black. 

Suggested  retail  price  for  Ihe  standard  con- 
figuration including  complete  microcomputer 
interface  and  all  software  is  $2678.  For  more 
information  contact  Aigorithmics  Inc.,  Box  56, 
Newton  Upper  Falls,  MA  02164.  (617)965*0545. 
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Wondering  which  memory 
is  best  for  you? 


bo/©  2*  offers  the  following  products 
to  the  S-100  market  at  the  industry’s 
lowest  prices: 


8K  Static  Memory  Board 

This  8K  board  is  available  in  two  versions.  The  8KS-B  operates  at  450ns  for  use  with 
8080  and  8080A  microprocessor  systems  and  Z-80  systems  operating  at  2MHz.  The 
8KS-Z  operates  at  250ns  and  is  suitable  for  use  with  Z-80  systems  operating  at  4MHz. 
Both  kits  feature  factory  fresh  21 02  s (low  power  on  8KS-B)  and  includes  sockets  for 
all  IC’s.  Support  logic  is  low  power  Schottky  to  minimize  power  consumption.  Address 
and  data  lines  are  fully  buffered  and  4K  bank  addressing  is  DIP  switch  selectable. 
Memory  Protect/Unprotect,  selectable  wait  states  and  battery  backup  are  also 
designed  into  the  board.  Circuit  boards  are  solder  masked  and  silk-screened  for  ease 
of  construction.  These  kits  are  the  best  memory  value  on  the  market!  Available  from 
stock  . . . 8KS-B  $125  (assembled  and  tested  add  $25.00) 

8KS-Z  $145  (assembled  and  tested  add  $25.00) 


16K  Static  Memory  Board 

Base  2 can  now  offer  the  same  price/performance  in  a 1 6K  static  RAM  as  in  its  popular 
8K  RAM.  This  kit  includes  8K  bank  addressing  with  4K  boundary  address  setting  on 
DIP  switches.  This  low  power  unit  provides  on-board  bank  selection  for  unlimited 
expansion. ..  No  MUX  board  required.  Using  highest  quality  boards  and  components 
we  expect  this  kit  to  be  one  of  the  most  popular  units  on  the  market.  Available  in  two 
speed  ranges,  the  1 6KS-B  operates  at  450ns  while  the  1 6KS-Z  operates  at  250ns. 
16KS-B  $285  (assembled  and  tested  add  $25.00) 

16KS-Z  $325  (assembled  and  tested  add  $25.00) 


Z-80  CPU  Board 

Our  Z-80  card  is  also  offered  in  two  speed  ranges.  The  CPZ-1  operates  at  2MHz  and 
the  CPZ-2  operates  at  4MHz.  These  cards  offer  the  maximum  in  versatility  at 
unbelievably  low  cost.  A socket  is  included  on  the  board  for  a 2708  EPROM  which  is 
addressable  to  any  4K  boundary  above  32K.  The  power-on  jump  feature  can  be 
selected  to  address  any  4K  boundary  above  32K  or  the  on-board  2708.  An  On-board 
run-stop  flip-flop  and  optional  generation  of  Memory  Write  allows  the  board  to  run  with 
or  without  a front  panel.  The  board  can  be  selected  to  run  in  either  the  8080  mode,  to 
take  advantage  of  existing  software,  or  in  the  Z-80  mode  for  maximum  efficiency.  For 
use  in  existing  systems,  a wait  state  may  be  added  to  the  Ml  cycle,  Memory  request 
cycle,  on-board  ROM  cycle,  input  cycle  and  output  cycle.  DMA  grant  tri-states  all 
signals  from  the  processor  board.  All  this  and  more  on  tOD  quality  PC  boards,  fully 
socketed  with  fresh  IC's.  CPZ-1  $110  CPZ-2  $125 


S-100  for  Digital  Group  Systems 

This  kit  offers,  at  long  last,  the  ability  to  take  advantage  of  S-100  products  within  your 
existing  Digital  Group  mainframe.  Once  installed,  up  to  four  S-100  boards  can  be  used 
in  addition  to  the  existing  boards  in  the  D.G.  system.  The  system  includes  an 
“intelligent”  mother  board,  ribbon  cables  to  link  existing  D.G.  CPU  to  the  DGS-100 
board  and  a power  wiring  harness.  The  DGS-1 00  is  designed  to  fit  in  the  5-3/4”  x 1 2” 
empty  area  in  the  standard  D.G.  cabinet.  It  may  seem  expensive  but  there’s  a lot  here! 

End  your  frustration!  DGS-100  $295 

Send  for  more  details  on  these  products.  Get  on  our  mailing  list  for 
information  on  more  soon  to  be  announced  products  at  factory-direct 
prices  from  BASE  2.  Why  pay  more  when  you  can  get  the  best  at 
these  prices??? 

P.O.  Box  3548  • Fullerton,  Calif.  92634 
(714)  992-4344 
CA  residents  add  6%  tax 
MC/BAC  accepted  • FOB  — U.S.  destination 
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S.D.  COMPUTER  PRODUCTS 


ft  1ST  EMPIRE  (NO  CO 


P.0,  BOX  288 10E 


DALLAS,  TEXAS  75220 


64K  FOR  $995.00 

At  last!  The  popular  Expandoram  is 
available  in  a 16k  multiple  version. 
Similar  to  our  32k  Expandoram,  the 
new  Super  Expandoram  is  offered  in 
16k,  32k;  48k  and  64k.  Low  power 
devices  mean  the  very  lowest  power 
consumption.  Allow  3-4  weeks  for 
delivery. 

16K  — $281,00  48K  — $757.00 


32  K — $519.00 


G4K  — $995.00 


32K  FOR  $475  EXPANDORAM  KIT  24K  F0R  $367.00’ 


memory  capacity 

MEMORY  ADDRESSING 
MEMORY  WRITE 
PROTECTION 

9K.  1$K,  24K,  32K  using  Mos- 
1*k  MK4H5  with  BK  bound- 
aries and  proteclion,  Util^es 
DtP  switches.  PC  hoard  cornea 
with  sockets  lor  32K  operation 
Orders  now  being  accepled, 
A l low  6 to  fi  weeks  lor  del  ivery 


Buy  an  SI 00  compatible  8K  Ram  Board  and  upgrade  the  same  board  to  a maximum  of 
32K  in  slops  oi  9K  at  your  option  by  merely  purchasing  more  ram  chips  Irom  £.0 
Sales'  At  a guaranteed  price  — Look  at  me  features  we  have  built  into  the  board. 


16K  FOR  $259.00 


INTERFACE  CAPABILITY 
Control.  data  and  address  in- 
puts util  ijos  low  power 
St-hot  iky  devices 
POWER  REQUIRE  Mi  ENTS 
+ &VDC40QMADC 
+ lavoc  JOOMA  DC 

-18VDC30MAOC 
on  tx>ard  regulation  is  provid- 
ed On  board  [invisible]  refresh 
is  provided  with  no  wait  stales 
or  cycle  stealing  required 
MEMOHY  ACCESS  TIME 
IB  375ns. 

Memory  Cycle  Time  is  500ns. 


8K  FOR  $151.00 


Z-80  CPU  BOARD  KIT  - $139. 

CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z-80 
CPU  BOARD  Expanded  set  of  159  instructions.  8O60A 
soltwara  capability,  pperaiipn  irom  a single  5VDC  power 
supply,  always  stops  on  an  Mi  si  ale.  I rue  sync  generated 
on  card  ia  real  plus  feature4  L dynamic  refresh  and  N Ml 
available,  either  2MHZ  or  4MHZ  operation,  qualily  double 
Sided  plated  through  PC  board,  pans  plus  sockeis  priced 
for  an  iCs  "Add  $10  extra  rpr  Z—HQ A chip  which  allows 
4 MHZ  o peral  ion  Z — 8C  ch  i p wi  Ih  M a nu  a I — ('a  9b 


S.D.  SALES  NEW 
EXPANDABLEEPROM  BOARD 

16K  or  32K  EPROM  S49.9S  w/out  EPROM 
Allows  you  to  use  either  27GB's  for  16K  of 
Eprom  or  2716  s for  32K  of  Eprom. 

KiT  FEATURES; 

1.  All  address  lines  & data  lines  buffered. 

2.  Qualify  plated  through  P C.  Board,  in- 
cluding solder  mask  and  sltk  screen, 

3.  Selectable  wait  states, 

4.  On  board  regulation  provided, 

5.  All  sockets  provided  w/board, 

WE  CAN  SUPPLY  450ns  2708‘s  AT  $1 1 .95 
WHEN  PURCHASED  WITH  BOARD. 


4K  LOW  POWER  RAM  KIT 


Fully  Buffered  — on  board  reguialed  — 
reduced  power  consumption  utilizing 
row  power  2^02  - 1 Mans  RAMS  — 
Shekels  provided  for  all  ICs  Quality 
oi ated  through  PC  board  ’AddSiO  for 
250ns  PAM  operation 


The  Whole  Works -$79.95 


8K  LOW  POWER  RAM  — $159.95 


Fully  assembled  and  tested1. 
Not  a kit.  imsai  — AM  air  — 
S-iOO  Buss  compaiible,  uses 
idw  power  slatlc  21L02-50Qns 
fully  buffered  on  board  reguial- 
ed, quality  plated  through  PC 
board,  including  solder  mask,  fi 
pcs.  d^p  switches  for  address 
seteci . 


250  ns  Operation 
$189.95 


6 DIGIT  ALARM  CLOCK  KIT 

Features:  Utronix  dual  1/2“  displays.  Moslek 
50250  super  clock  chip,  single  I.C.  segment 
driver.  SCR  digit  drivers.  Kit  includes  all  ne- 
cessary parts  (except  case},  Xlmr  optional 
Eliminate  the  hassle  it  T9  OR 

AC  XFMR  - $1 .50  Case  $3,50  $14,  JD 


NEW  FROM  S.D. 

“VERSAFLOPPY”™  KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 

ONLY  $149.00 

Fralurti:  IBM  3?40  Son  Sectored  Compallfcl*.  S-IQC  SNS  Com- 
pAti  blc  tor  2‘SP  or  G&flO.  CanfcfOPs.  up  19  4 Driuil  (tinal-r  nr 
toubft  sidtfl-  Oireell^  eonirak  ih«  Igliowmg  dnvai. 


Low  Cost  Cassette 
Interface  Kit 


fi*tvru  Pli>  ind  rtwnt  K.C.  Slindirti  2400/ I hi 
i«c+!  TOC  B*u4.  m l/D  CwnpetiMi,  Phiw  L«1  L&sp 
Bpl-h  U Fin  Cgjiridor  mu  B Fin  helix  CsniMEtof. 
GflnifJ  Jiiiliiri,  iirimblld.  OiCiMltbl  >Btt  phin  lutk 
Imp  pr«  lurud  k,  h £ Slindird.  S*l*etdi>  tailed  i»ndi 
E*iw[[i  dll,  CT  I ux III ir^  input  dkti  t 
LED  indium  kik  Uni, 


i!S'lj:aN: 

rib  Mi. 

.UJiJ.lUJLlll 


$19.95 


Bowmar  4 Digit  LED  Readout  Array 
Full  Vz  '*  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4 JUMBO  50"  DIGITS  ON  ONE  STICK! 
WITH  COLONS  & AM /PM  INDICATOR 
-S3. 95  m 


. Shufliri  SMQG/45D  Mini  Fropjsy. 
2-  Shugan  SA0OO/S5O  5iandaid  Floe 
3.  PERSCI  70  and  277. 


DL  122 -CO 
DL  721  SC. A 
99c 


DL  728  - C.C, 
DL  727  -C  A 
SI  .29 


4.  MFE  7M/750. 

5.  CD C 940U940 6- 

n Cffnnettor  for  Mifli  Floppy.  „ . 

floppjf.  Opersti>  w.[*i  modified  CP/M  q periling  sysiom  ana 
c Dane  Compiler 

Th*  ntw  'Versillappy-"  from  S.D.  Cornpulfrr  Products  pnFridCi 
Mj»>plei4  tonlnol  lor  rnin,  nf  the  evailablr  Floppy  Diik  Drives, 
Bplh  Mm,  »nd  Full  Si**.  At  |ht  hurt  or  ■■V^rsallappy'-  If  the 
powerful  Weilern  biE'UI  FD]7?l6-l  I?  D*onty  ConirOHer 
Chip  Ihli  HiDwl  i jtrtar  Ilia  ihi  lily  irij.  Control  Software.  Lhlirigs 
(Of  Cprti  rp  I Ben  ware  ore  included  In  the  prrte. 

FD  1771B1  CHIP  ALONE  $39.95  . 


Jumbo  LED  Car  Clock  Kit 

FEATURES. 

A Bowmar  Jumbo  .5  inch  LED  array 

B.  MOSTEK  - 50250  - Super  clock  chip 

C.  On  beard  precision  crystal  time  base 
D 12  or  24  hour  Heal  Time  term  at 
E Perfect  for  cars,  boats,  vans,  sic. 

F.  PC  board  and  all  parts  fless  case}  me. 

Alarm  oplion  — $1.50 
AC  XFMR  - $1  50 


$16.95 


RAMS  | 

I 2IL02  5Q0N5  6 

11  50 

f 21  UK  ■ 2 SONS  6' 

15  95 

■ 21 14  - 4K 

14 

1 1 T0 1 A - 256  6 $4  00  1 

1 1 103  - IK 

JS  1 

■ MKat15flK 

1$  45  1 

■ 74$  200  256 

3 95  f 

CPUs 

1 Z-  HO  mume* 

29  95 

1 Z 60*  includes  mjrufll 

34  95 

■ BCBOA  CPU  fi  BiT 

1"  95 

■ 8008  CPU  8 BIT 

6 95 

PROMS 

1 17024  ■ IK  - T.5ut  .3.95  or  10/35,  1 

■ 2 70S  ■ BK  - 4 SO ns  

14.95  1 

■ 5204  ■ 4K  

7.95  1 

■ mm  — ■ IK  

2.50  1 

| 27080  8K  aigneNcs  650ns  

095  1 

COUNTER  CHIPS 

1 MK50397  6 Digit  elated  timer 

8.55 

1 MKS0250  Ararm  clock 

4.95 

■ MKS03UO  Alarm  chi p 

.2.95 

■ WK50395  6 digit  up/dn.  count. 

12.95. 

■ MKS002  4 digit  Counter  

. fl.95 

B MK5021-Cal.  chip  sq.  fcot  .... 

.2,50 

★ ★ ★ ★super  floppy  special*  ★ ★ ★ 

S,  a SALES,'  VERSAFLOPPY  S-IOO  CONTROLLER  BOARD  PLUS 
SHUGART  SA  400  FLOPPY  DISK  DRIVE  INCLUDING  CABLE  FOR  ONLY 

$479.00 


MICRO-DIP  $1.95 

• New  — Series  2300 
The  World's  Smaller 
Coded  BCD  DuaHn-Llne 
Swilch'  PC  Mount 
2300  020  BCD  1-2-4-S 
2300  120  BCD  1-2-4-S 
Compliment 


★ * JOYSTICKS*  * 
FOUR  100  K-OHMS 
POTS  * 

Ideal  for  ■■  * 
electronic  ^ 


games 


Thermistors  1.5K  ohm  5/$I.OO 

Tantalum  Caps  1 mfd.  20VOC 

P.C.  Leads  . 15/$1.00 

Flat  Pack  1C  Assort 20/$1.00 

Electrical  Coil 

13T  Type  C - 10T  Type  C 12/$1,00 

2 Transistor  Audio 8/$l,00 

Trimmer  Pots 

10K,  20K,  25K,  Mini  10/J1.00 

Disc  Caps  For  Bypass 
.01  mfg  - 100  WUDC 

PC  Leads  40/ 1 1.00 

New  Cambton  Jacks 
Part  #450*4352 

Gold  Plated  ,50/$1.00 

CHOOSE  $1.  FREE  MERCHANDISE  FROM 


$3,95 


Z*80 

Programming  Manual 

IN  DEPTH  DETAIL  OF 
THE  Z-80  CPU 
MICROCOMPUTER 

S.  D.  SALES  SPECIAL 

$9.95 


^Silicon  Rectifier  Special  1N4007.  ^ 

1 amp  1000  PN,  . 10/$1,00 

PhotocelJ  Assortment  . ..12/11,00 
Plastic  Readout  filters 

Amber  ,6/$1.0Q 

60/11.00 


Disc  Cap  Assort  rtent 
P.C.  Lead  Diodes 
1N4148  IN  914  .... 

1N4002-1 A-100  PN 
MICA  Trimmer 

PC402  Miniature 
1,5‘20  P.C.  P.C.  Mount 
Resistor  Special  22  ohm 

Carbon  Comp 25/$1.00 

Resistor  Assortment  1/4  W 5%  & 

10%  PC  leads  20G/$1.5Q 

ASTERISK  ITEMS  ON  EACH  $15  ORDER 


100/$2t0D 
. ,40/tl.QQ 


.4/$  1.00 


MICROPROCESSOR 

CHIPS 

8212  1/0  part 

. 3.50 

B214  — P.I.C. 

.12,95 

8216  — Non  Invert  Bus  . 

4.95 

8224  — Clock  Gen 

1 — Ini/nrt  flm 

.4.95 

3,95 

P10  for  Z— 80 

14.95 

CTC  for  Z — 80 

14.95 

8228  Sy&.  Controller 

8.20 

9251  Prog,  comn 

i.  Interfact, 

.10.95 

8255  prog.  prep. 

interface.  . 

13.50 

8820  Dual  Line  Recr 

1.75 

S830  Dual  Line 

Dr 

1.75 

25)3  Char,  Gen 

7.50 

8638  Quad  Bus. 

Recvr.  . . 

2.00 

1 74L5I38N  — 1/8  decoder 

.99 

BT97-HC*  Tri.State  Buffer  . 

L25 

1 1488/1485  RS232  

..1.50 

TR  1602B  Hart 

.3.95 

TR  1863  Hart  . 

8,50 

FD  177  IB -I 

39  95 

CMOS 

4001  19 

4029 

99 

4002  19 

4042 

69 

4011  15 

4047 

1.50 

4013  32 

4049 

35 

4018  32 

4069 

23 

4017  95 

4071 

19 

4020  97 

4076 

97 

4022  97 

14518 

1.10 

4024  75 

14528 

85 

4027  39 

14529 

85 

call  in  your  bankamericard 

(VISA)  OR  MASTER  CHARGE  OR- 
DER IN  ON  OUR  CONTINENTAL 
TOLL  FREE  WATTS  LINE: 

J— 000— 527— 3460 


Texas  Residents  Call  Collect : 

214/271—0022 

DEALER  INQUIRIES  INVITEDI 


NO  COD  s,  TEXAS  RESIDENTS  ADD 
5%  SALES  TAX  ADD  5%  OF  ORDER 
FOR  POSTAGE  & HANDLING  . OR 
DERS  UNDER  $10  ADD  75c  HAND 
LINO  FOREIGN  ORDERS  - US. 
FUNDS  ONLY'  j 
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Four-Disk  Microsystem 

The  new  system,  Sol  System  IV,  is  an  inte- 
grated small  computer  system  with  tour  full- 
size  floppy  disks  on-line.  It  includes  Processor 
Technology’s  Sol-20  mainframe  with  50,176 
8-bit  words  of  RAM  memory,  a Heliod  II  Model 
4 Disk  Memory  System,  PTDOS  Disk  Operating 
System.  Extended  Disk  BASIC,  a video  monitor 
and  complete  documentation.  Total  mass 
storage  capability  on  four  formatted  disks  is 
1.5  million  bytes. 


The  PTDOS  Disk  Operating  System  offers 
advanced  functions  including  complex  editors, 
assembler,  device-independent  files,  and  ran- 
dom indexed  files. 

In  addition  to  Extended  BASIC.  Processor 
Technology  offers  Disk  FORTRAN  and  Disk 
PILOT  languages  as  low  cost  options.  For  com- 
plete information  contact  Processor  Tech- 
nology Corp..  7100  Johnson  Industrial  Dr.. 
Pleasanton.  CA  94566. 

CIRCLE  INQUIRY  NO.  161 

Quay  80  FI 

S-100  Floppy  Disk  System 

A floppy  disk  system  for  use  in  S-100  bus 
computers  is  available  from  Quay  Corporation. 
The  Quay  80  FI  system,  priced  at  S695  in- 
cludes the  Q/80  FDC-floppy  disk  controller 
board  (capable  of  supporting  up  to  four  disks), 
QDOS-disk  based  operating  system,  and 
Q/FD1  125  KB  5V4”  band-driven  disk  drive  with 
power  regulator  and  interface  cable,  and  the 
Q/80  FC-floppy  disk  cabinet.  Add-on  drives 
(Q/FD1)  are  priced  at  $350  each. 

In  addition  to  the  floppy  disk  support,  the 
Q/FDC  has  available  a programmable  8-bit,  TTL 
compatible,  parallel  I/O  port  capable  of  suppor- 
ting standard  peripheral  devices  such  as  line 
printers,  tape  punches,  keyboards,  etc. 

Product  availability  is  30-60  days  ARO.  For 
more  information  contact  Quay  Corp..  P.O.  Box 
386,  Freehold,  NJ  07728,  (201)  681-8700. 

CIRCLE  INQUIRY  NO.  163 

DIVA  Announces  PDP  11/70 
Compatible  Disk  System 

The  DD  70  Series  features  a Computroller 
that  will  interface  directly  to  the  Digital  Equip- 
ment Corporation  PDP  11/70  computer  and 
communicate  directly  with  the  Cache  Bus  Con- 
troller on  the  PDP  11/70.  This  new  Series  en- 
ables the  user  to  take  full  advantage  of  the  effi- 
ciencies of  the  PDP  11/70  cache  architecture. 
The  Cache  Bus  interface  allows  the  disk  sys- 
tem to  transfer  full  32  bit  words  directly  into 
memory  without  Unibus  intervention. 

The  DD  70  Series  consists  of  the  Compu- 
troller V,  an  intelligent  microprocessor-based 
disk  controller:  a four-board  PDP  11/70  inter- 
face, which  plugs  into  the  DEC  machine  in 
place  of  the  DEC  RH70  Massbus  Controller: 
and  a choice  of  disk  drives  ranging  in  capacity 
from  80-300  megabytes  per  spindle. 

This  Series  is  a functional  replacement  for 


the  DEC  RP04  or  RP06  disk  drives  available 
from  DEC.  Systems  are  also  available  which 
provide  for  a 50%  faster  disk  transfer  rate  than 
those  presently  available  from  DEC. 

Utilizing  a unique  microprocessor-based 
emulation  package,  DIVA’S  disk  system  is  soft- 
ware transparent  to  all  standard  DEC  operating 
systems,  thereby  eliminating  any  need  for 
foreign  I/O  drivers  or  any  software  or  hardware 
modification  on  the  user’s  PDP  11/70  system. 

Single  drive  systems  range  in  price  from 
under  $22,000  to  $30,000  depending  on  drive 
capacity.  For  additional  information,  please 
contact  Diva,  Inc..  607  Industrial  Way,  Eaton- 
town,  NJ  07724,  (201)  544-9000,  (800)  631-2141, 
Dick. 

CIRCLE  INQUIRY  NO.  158 

Floppy  Disk  Capacities  Raised 
with  Two-Sided  Models 

Micropolis  Corporation  has  announced  the 
extended  capacity  of  its  5V4-inch  floppy  disk 
subsystems  with  its  first  double-sided  models 
with  formatted  file  storage  of  up  to  nearly  2 
million  bytes. 


The  company’s  MegaFloppy  series  features 
an  intelligent  controller  that  facilitates  inter- 
connection of  four  subsystems  to  a common 
host  interface  for  a total  on-line  storage  cap- 
acity of  more  than  15  megabytes. 

Double-sided  versions  will  be  implemented 
first  on  two  OEM  series  — Model  1015  and 
Model  1055. 

For  more  information  and  prices  contact 
Micropolis  Corp.,  7959  Deering  A ve„  Canoga 
Park.  CA  91304,  (213)  703-1121. 

CIRCLE  INQUIRY  NO.  157 

New  Floppy  Disk  System  for  All 
S-100  Bus  Microcomputers 

INFO  2000  Corporation  has  immediate  avail- 
ability of  their  new  high-performance  floppy 
disk  system  for  S-100  bus  microcomputers. 
The  new  disk  system  incorporates  a controller 
board  called  DISCOMEM.  This  controller  en- 
ables the  manufacturer  to  offer  much  faster 
disk  performance  while  lowering  the  overall 


The  S-100  disk  system  combines  the  PerSci 
Model  177  dual  diskette  drives  with  the  INFO 
2000  DISCOMEM  Controller  Board  and  the 


Digital  Research  CP/M  to  provide  all  necessary 
hardware  and  software,  when  added  to  any 
S-100  bus  computer,  for  immediate  operation. 

Cost  of  the  complete  dual-drive  disk  system, 
including  all  I/O  facilities  and  CP/M  is  $2,600. 
Another  model,  without  the  I/O.  is  $2,450.  De- 
livery is  2 weeks  ARO.  For  more  information 
contact  INFO  2000  Corp.,  20630  S.  Leapwood 
Ave.,  Carson,  CA  90746. 

CIRCLE  INQUIRY  NO.  160 


Disk  System  Upgrades  Heathkit  H8 
to  Z-80 

INFO  2000  Corporation  has  available  a com- 
plete disk  system  for  Heathkit  H8  computers. 
Now  Heathkit  H8  users  may  easily  add  the  new 
disk  system  and  simultaneously  upgrade  their 
8080  computer  to  a Z-80  system  by  replacing 
the  Heathkit  8080  CPU  board  wit  the  INFO 
2000  Z-80/Disk  Adapter  Board. 


The  complete  INFO  2000  Disk  System  for 
the  Heathkit  H8  Computer  includes  PerSci 
Dual  Diskette  Drives,  power  supply,  case,  in- 
telligent controller,  adapter,  cables  and  disk 
monitor  in  EPROM.  The  INFO  2000  Adapter 
Board  contains  the  Z-80  microprocessor  and 
all  support  chips,  7K  of  EPROM,  IK  of  scratch- 
pad RAM  for  the  Disk  Monitor,  and  all  neces- 
sary logic  for  interfacing  the  disk  system  to  the 
Heathkit  H8. 

Cost  for  the  complete  INFO  2000  Disk  Sys- 
tem for  Heathkit  H8  is  $2,740.  Delivery  is  3-4 
weeks  ARO.  For  more  information  contact  IN- 
FO 2000  Corp..  20630  S.  Leapwood  Ave.,  Car- 
son.  CA  90746.  (213)  532-1702. 

CIRCLE  INQUIRY  NO.  159 


8”  Floppy  Disk  System  for 
SWTPC  6800 

The  Southwest  Technical  Products  Corpora- 
tion DMAF1  is  a dual  drive,  single  density,  dou- 
ble sided  8”  floppy  disk  system.  The  hardware 
consists  of  an  SS-50  bus  (SWTPC  6800)  com- 
patible DMA  (direct  memory  access)  controller 
capable  of  handling  up  to  four  drives,  two  Cal- 
Comp  143M  double  density  rated  disk  drives. 
5VH  x 17 VW  x 20Vfe”D  aluminum  chassis, 
regulated  power  supply,  drive  motor  control 
board,  cooling  fan.  diskette  and  interfacing 
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The  system  is  available  in  assembled  and  kit 
form  (the  drives  themselves  are  fully  assem- 
bled). The  unit  weighs  approximately  45  lbs, 
and  sells  for  $2,095  assembled  and  S2,GQG  as  a 
kit  plus  postage. 

For  more  information  contact  Southwest 
Technical  Produts  Corp.,  219  W.  Rhapsody, 
San  Antonio,  TX  70216,  (512)  344-0241. 

CIRCLE  INQUIRY  NO-  164 

Double-Sided,  Double*Density 
Minidisk 

Information  Terminals  Corporation  has  the 
Verbatim  D2  Minidisk,  a 5.25-inch  diameter 
double  sided,  double-density  diskette  with 
data  storage  capacity  of  0,6  to  1.0  megabytes, 
depending  on  formatting. 

The  D1  Minidisk  is  compatible  with  Shugarl 
and  other  dual-head  Minidisk  drives.  The  Di 
Minidisk  is  available  in  soft  sector,  10-sector  or 
16-sector  versions. 

The  new  product  contains  an  oxide  formu- 
lated specilicaHy  for  dual-drive  applications.  H 
is  more  durable,  has  greater  data  integrity  and 
provides  the  most  reliable  formatting  of  any 
duel-sided  diskette,  using  a write-compen- 
sation feature  to  improve  initialization  reliabil- 
ity, The  DJ  Minidisk  can  safely  withstand 
temperatures  in  excess  of  125*F. 

D2  Minidisks  are  now  being  delivered.  Each 
Minidisk  is  provided  with  a protective  envelope 
in  a ten-pack  box. 

For  more  information  contact  Information 
Terminals  Corp,.  232  Soquel  Way,  Sunnyvale, 
CA  94086. 

CIRCLE  INQUIRY  NO.  166 


PerScFs  New  Four-Headed 
Voice  Coil  Floppy 

PerSci's  "four-headed"  flexible  disk  drive 
will  store  up  to  3.2  Mbytes  of  data  in  the  space 
required  by  a standard  size  (loppy  drive.  The 
new  PerSci  Model  299  Diskette  Drive,  interfac- 
ing to  8080,  6800  and  Z-80  based  systems  as 
well  as  minicomputers,  provides  the  basis  for  a 
low  cost,  independent  data  management 
system, 


The  Model  299  is  a dual-headed,  dual  diskette 
drive  reading  and  writing  both  sides  of  two  8" 
diskettes.  Data  can  be  encoded  in  single  or 
double  density  in  IBM  compatible  soft  sec- 
tored formats  or  expanded  hard  and  soft  sec- 
tored formats  on  IBM  Diskette  l.  It,  IID  or  equi- 
valent media  The  drive  will  store  up  to  1 Mbyte 
of  data  in  IBM  type  format,  1.6  Mbytes  unlor- 
matted  single  density  and  up  to  3,2  Mbytes  in 
unformatted  double  density  encoding. 

The  price  is  Si, 595  in  single  unit  quantity. 
OEM  discounts  available  Delivery  is  second 
quarter  1978.  For  more  information  contact 
PerSci,  Inc.,  12210  Nebraska  Ave.,  W.  Los 
Angeles,  CA  90025,  (213)  820  3764 
CIRCLE  INQUIRY  NO.  162 

Rigid  Disk  Drives 

Shugart  Associates  has  announced  their 
first  rigid  disk  drive  products.  The  SA4000  fixed 
disk  drives  are  available  in  14.5  and  29  mbyte 
(unformatted)  capacities  with  an  optional  144 
kbytes  of  additional  head-per-irack  storage. 
The  drives  utilize  industry-proven  Winchester 
read/write  head  and  media  technology. 


The  14.5  mbyte  drive  sells  for  $2,550  In  quan- 
tity one,  and  $1,325  in  quantity  250,  The  29 
mbyte  version  sells  lor  $3,500  and  51,800  in  the 
same  quantities.  The  head-per-track  option  is 
5350.  Full  quantily  OEM  discounts  are  avail 
able.  For  more  information  contact  Shugarl 
Associates.  415  Qakmead  Fkwy..  Sunnyvale. 
CA  94086,  (408)  733-0100. 

CIRCLE  INQUIRY  NO,  152 

1.6  Megabyte  Floppy  Disk  System 

Datatronios  has  an  800  K byte  and  1 .6  M byte 
S-100  floppy  disk  storage  system.  Based  on 
the  PerSci  Model  277  drive  with  voice  coil  head 
positioning,  this  system  offers  more  storage  in 
a standard  size  drive  than  most  other  currently 
available  drives. 

The  800  K byte  model  is  a single  density 
drive  system,  while  the  others  employ  dual- 
density recording  techniques.  The  S-100  con- 
troller is  processor  independent,  and  can  be 
used  with  most  8080,  8085.  Z-SO  and  6502  bas- 
ed systems  as  well  as  with  the  Datalronics 
6800  CPU  (S-100  based).  Several  formats  are 
allowed,  including  IBM  3740. 

Software  included  with  the  systems  is  writ- 
ten for  the  6800,  but  8080  (8085  and  Z-80)  ver- 
sions will  be  available  soon.  Termed  SDOS, 
this  Disk  Operating  System  offers  full  dynamic 
file  allocation  and  file  maintenance.  That 
means  that  data  or  program  files  may  expand 
or  shrink  as  needed  with  all  necessary  house- 
keeping being  totally  transparent  to  the  user, 

SWTPC  (SS-5Q)  and  Digital  Group  Bus-Com- 
patible systems  are  now  available.  Several 
6800  based  Business  languages  and  complete 
6800  Business  packages  are  also  available. 

Complete  systems  start  at  $1999  (includes 
drive,  case  with  Tan  and  power  supply,  con 
troller.  cable  and  SDOS  on  disk).  Availability  is 
slock  to  4 weeks.  For  more  information,  con- 
tact Datatronios,  208  W.  Olive,  Lamar.  CQ 
81052,  (303)  336-7956. 

CIRCLE  INQUIRY  NO.  155 

Double-Sided,  Double-Density 
Diskette 

Information  Terminals  Corporation  has  a 
double-sided,  double-density  diskette  contain- 
ing a new  oxide  formulation  specifically  de- 
signed for  dual-head  applications. 

Designated  Verbatim  D 2,  the  new  diskette 
has  been  qualified  for  use  with  IBM  5110. 
System  34  and  Series  1.  Shugarl  850^851  and 
other  OEM  dual-sided  diskette  drives. 

The  D7  diskette  stores  over  1.2  million  bytes 
of  data,  depending  on  format.  ITC  supplies  pre- 
formatted  diskettes  for  all  IBM  diskette  drives 
and  provides  custom-formatted  diskettes  to 
OEM  customers.  Hard  sector  and  unsectored 
D*  diskettes  are  also  available. 

The  Dl  diskette  sets  new  standards  in  dura- 
bility and  data  integrity  due  to  a completely 
new  oxide  formulation.  Format  reliability  has 
been  ensured  by  utilizing  a compensation 
feature  during  initialization.  The  DJ  can  safely 
withstand  temperatures  in  excess  of  125°F, 

D2  diskettes  are  now  being  deliverd.  Each 
diskette  is  provided  with  a protective  envelope 
in  a ten-pack  box. 

For  more  information  contact  Information 
Terminals  Corp,,  323  Soquel  Way.  Sunnyvale, 
CA  94086. 

CIRCLE  INQUIRY  NO.  165 


Single  Board  Cartridge 
Disk  Controller 

The  Dl  LOG-1  single  Quad  board  cartridge 
disk  controller  couples  from  2.4  to  80  mega- 
bytes of  storage  to  Digital  Equipment  Corpora- 
tion's PDP1103H1V03  and  other  LSl-11  based 
computer  systems  Software  transparent  wilh 
D.E.C.  RK11  disk  systems,  the  DILOG  1 con- 
troller operates  under  RT-11  and  RSX-11 
operating  systems.  The  single  board  design  in- 
corporates a microprocessor  to  reduce  compo- 
nent count  and  thus  reduce  costs. 


All  DILOG-1  controllers  are  supplied  with 
diagnostic  software  and  an  instruction  manual. 
Quantity  24  price  is  51,995.  Delivery  is  30  days. 
For  more  information  contact  Distributed  LOGic 
Corp.,  12800  G"  Garden  Grove  Blvd.,  Garden 
Grove,  CA  92643.  (714)  534-8950. 

CIRCLE  INQUIRY  NO.  156 

Intelligent  Diskette  Controller 

Parsers  new  Z80  based  double  density 
diskette  drive  controller,  among  the  first  de- 
signed for  full  IBM  diskette  2D,  IBM  3740  and 
S-100  bus  compalibilily,  is  a sland-along  in- 
telligent controller.  


The  PerSci  Model  1170  is  significant  in  that 
it  is  capable  of  managing  either  single  or  dou- 
ble density  recording  on  as  many  as  32  disk- 
ette sides  for  a remarkable  total  system  for- 
matted data  capacity  of  16  Mbytes. 

The  price  is  $800  in  OEM  quantily.  Delivery 
is  60-90  days  ARQ.  For  more  information  con- 
tact PerSci,  Inc.,  12210  Nebraska  Ave„  W Los 
Angeles,  CA  90025,  (213)  820  3764. 

CIRCLE  INQUIRY  NO.  151 

Hard  Disk 

Inlei'  Multibus1  compatible  10  meg.  hard 
disk  system  with  multi-user  D.O.S.  Intelligent 
DMA  controller  can  expand  up  lo  40  megabytes 
using  Ampex  440  series  disk  drives  [IBM  5440 
fixedfremovable).  Mulli-uer  D.Q.S.  (supports  as 
many  as  20-30  terminals)  is  mullMasking/rmuili' 
sessioning  and  comes  with  fast  multi-user 
compilative  BASIC.  (Hardware  floating  point 
capabilities  are  optional  as  is  a program 
development  package  which  produces 
assembly  relocatable  code.) 

The  D.Q.S,  permits  the  use  of  passwords, 
protect  codes  and  15  levels  of  file  protect,  and 
keeps  track  of  each  user  with  respect  lo  CPU 
lime,  real  time,  and  disk-J/O  requests.  Hard 
disk  system  and  multi-user  D.O.S.  also  avail- 
able separately. 

For  more  information  contact  Computer 
Systems  Unlimited,  P.O.  Box  870,  Milpitas,  CA 
95035,  (408)  262-6271. 

CIRCLE  INQUIRY  NO.  154 
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ADVANCED™1 
COMPUTER 
PRODUCTS 


S100  PRODUCTS 


LOGOS  I 8K  STATIC  RAM 

* Low  Power 

* Selectable  Memory  Project 

* Totally  Buffered 

* Battery  Backup 
+ Address  on  1 K boundary 
+ Requires  no  front  panel 

* Wo  wait  states 

ASSEMBLED  & TESTED 

250ns.  199,95 

450ns,  179.95 

KIT 

250ns.  149-95 

450ns.  125.95 

Bare  PC  Board  w/Data  521  ,95 

Mow  over  1 year  successful  field  experience 
‘Special  Offer"  Buy  (4)  8K  450ns.  Kits  Si  1 7.00 


Z-QO/Z-60A  CPU  BOARD 

* On  board  2700 

* Power  on  tump 

+ 2708  included  <450ns.| 

* Completely  socketed 

Assembled  and  tested  

S1B5.Q0 

Kir  

$129.95 

Bare  PC  Board  

S 34,95 

* For  4MHz  Speed  Add  $1-5.00 

IMS  16K  STATIC  RAM 

* Memory  mapping 

* Phantom 

+ Address  1 6K  Bound 

* Use  with  or  w/o  front  panel 
+ Power  2.1  amps  lyp. 

* Uses  3114 

ASSEMBLED  & TESTED  ONLY 
450ns,  $439.95  250n 6 $4  95. 95 


S-100  32K  STATIC  RAM 

+ Address  32K  Boundary 
+ Power  450ns.  2.8  amps  typ, 

+ No  wait  slaleS  on  2 MHz 

* Fully  Buffered 

* Phantom  can  be  added 
A 21 14/TMS4045  or  9135 

ASS  EM  BLE  D 5 TESTED  KIT 

250ns.  $849 .00  2 50ns . S79D.00 

450ns.  $799,00  450ns.  5740.00 

Bare  PC  Board  w/Dala  $59.95 

SPECIAL  OFFER: 

Kit  without  Memory  only  $99.95.  Add 
2114  Memory  for  $1 50.00  per  8K 


PARATRONICS  LOGIC 
ANALYZER  KIT 

MODEL  100A  5219.95 

(analyzes  any  type  of  digital  system} 

Trigger  Expander  Model  10 $229.00 

Basepiale  9.95 

Model  10  Manual 4.95 

Model  1 50  Bus  Grabber  Kil  ..... . . . 369.00 


DC  HAYES  DATA  COMMUNI- 
CATIONS ADAPTER 

* T ale  pn  one  /7WX  ■*  S- 1 00  compa  t<bl  e 

* Bell  103  Iraq.  * Originate  & answer  mode 

Assembled  & Tested  S279.95 

Bare  PC  Board  w/data  S 49.95 


TDL  COMPATIBLE  Z-SO  CPU 

* Can  be  upgraded 
for  4 MHz  operation 
Assam  Wed  and  tested  . ...  $199.95  I 

Kit  $139.95 

Bare  PC  Board  $ 34.05 


+ Compatible  to  TDL 
software  & hardware 


BYTE  USER  8K  EPROM  BOARD 

* Power  on  Jump  * Resel  Jump 

Assembled  $ Tested  94.95  I 

Kit  64,95 

Bare  Pc  Board  . 21.95  | 

Special  Offer:  Buy  4 kits  only  $59.95  each  I 
NOTE:  2703-6  only  S5.95 


50  SO  A CPU  BOARD 

51  00  compatible  with  8 level  Vector  Interrupt 
fully  socketed. 

Assembled  a Tested  $149.95  I 

Kit  $ 99.95 

Bare  PC  Board  w/date  S 34,95 


TARBELL  FLOPPY  INTERFACE 

* St 00  Compatible  * Uses  CPM 

* Jumper  Selectable  * Persci.ShugarT.,etc 

Assembled  and  rested  $269.95  | 

Kit  ..... 5179.95 

Bare  PC  Board  $ 39.95 

NOTE:  For  CPM  Add  $70.00 

Documentation  Add  $20,00 


WMC  REAL  TIME  CLOCK 

* SI  00  Compatible 

* Two  interrupts 

* Software  programmable 

* 1MHz  Crystal  Oscillator 

Assembled  and  lesied  $179.95  I 

Kit  Si 24.95 

Bare  PC  Board  w./dala  . $ 29.95  I 


MICRODESIGN  MR-16  2716 
EPROM  BOARD  :MR-8  Also  Available 
at  same  price) 

* Individual  Prom  Address 

+ Uses  Low  cosl  16K  Tt  EPROMS 

★ Optional  IK  RAM  *-  Phantom- control 

Assembled  and  Tested  174.95 

Krl  99.50 


DATABOOKS  & MANUALS 
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6800 


DESIGNER  BOARDS 
MODULES  PROTO  BOARDS 


* Motorola  Compatible  Modules* 

MEK  €800  D2  Kit  . $235.00 

9600  6800  MPU  Module  495.00 

9601  16  Slot  Mother  Eki.  . ...  . . 175.00 

9609  1 6 slot  Card  Cage  75  00 

9603  8 slot  Mother  Bd  99.00 

9604  System  Power  Supply  , 250.00 

9610  Prototype  Board  3600 

9615  4KEprom  Module 250.00 

9620  16  port  parallel  I/O  375.00 

9626  6K  Static  RAM  295.00 

9626 K SK  Static  RAM  Kit  . , . . 225.00 

9630  Exlonder  Card 60-00 

9&40  Multiple  Tuner  Prog.  395,00 

9650  6 port  Duplex  Asyn.  I/O  395.00 
Mol  43/66  Connecters  w/w  OF  s/t  6 96 

AMI  EVK  99*  6800  sub  Krt  . ..  145.00 

AMI  EVK  100  Krl 269.95 


AMI  EVK  200  Kil  ....  449,95 

AMI  EVK  300  Assembled  . 649.00 

EVK  Kluge  Board 95,00 

EVK  T6K  Byte  Ram  Board  , 75-00 

EVK  6 $lbl  MnlhefbOPtd 35  00 

EVK  Extender  Boa'd  45  00 

EVK  Solid  Frame  Chassis  129-00 

EVK  Connectors  6.50 

AMI  6600  Prolo  Rom  . . 3000 

AMI  6800  Micro  Assembler  Rom  30.00 

6800  Tiny  Basic  Paper  Tape  20.00 

6800  Tiny  Base  Eprem  125,00 

ZILOG  COMPATIBLE  BOARDS 

Z-SO  CPU  395.00 

ZDC  Disc  Controller  395.00 

MEM  16/65  K Memory  . ....  . 595.00 


THE  FIRST  TO  OFFER  PRIME  PRODUCTS  TO  THE  HOBBYfST 
AT  FAIR  PRICES  NOW  LOWERS  PRICES  EVEN  FURTHER! 

1.  Proven  Quality  Factory  tested  products  only,  no  re  tests 
or  fallouts.  Guaranteed  money  back.  We  stand  behind  our  products. 

2.  Same  Day  Shipment  All  prepaid  orders  with  cashiers 

check,  money  order  or  charge  card  will  be  shipped  same  day  as  received. 

MICROPROCESSORS  STATIC  RAM  HEADQUARTERS 


SUPPORT  DEVICES 

1 1 M.m  PrcttiSK* 
iWHU  DM*  CattitoikK 
W«lSU-.,CMl|r!|n-r1I(]t 
3301  (Z«0Flpr 
.jsamdMMir 
(MO  Ctcr 

36*7-4  MWMji 
93U5.-74SH  M 
flZIJIlbT  VQ 
d?\i  AHtifftybfiE 

ea-re  &i  s.-t- 

e2?4o«*&«n 
r>22*  * U-MiNi 
sasa  Bui  &.»b- 
MSB  &ii  0-..*r 
Sj»  ton1r*| 

M16  Sy*  Cemr 
BM1  Prse  Ltl 
S2S1  Iffl  T«r«i 
S^iPinf  l.fl 

Prctf  l»v 

K?7s  cm  Cw^rTnmii 


H9SM 

n.M 

II 

11  Z5 

J*s 

32S 

r as 
na 
3S4 

*7S 
J rJi 
2 13 
fj  9S 


Zfcj  iii.aa 

z-a&i,  zws 

F^llSiDf  V>1]S 

M SD  ZJK 

CCHdOJ  T9  SS 

90B0A  . 12  93 

SALE  ae*s  13.** 


E-BIG  Pi  * 

6826  ProrfM  Ml 
841*  1 &1J  iflfprn-i 

-NMBt-n1 
eana  ««n 


fAT<iA  l^MwzOSC 
2350  U5RS 
6B80  GL*i  D..  .,#r  . 

1211  tCQ  ifirtAM 
I8ZJ  5CD  25fi  ^ J 
1H?i  CD  37 
IB  52  CDflBfl  lid 
1856  CD  Jrt3 
181,7  CO  liO 
&SZ0  Pf* 

WI„m 


itJtS 
M K> 
27-95 
2 7 &1, 
T3500 
18 

J 74 

7 3* 
1135 
TJ-BE 

ras 

395 

3999 

UM 

1750 

25.^5 

9!T5 

219 
25  &0 
IE.M 

10*5 

**i 

49S. 

8-95 

3 95 
16M 
'550 
I S 60 
TS50 
t*  95 
<A  *5 


2»1 
290i  A 

TWS  9KMJL 

CPicao 

6»2 

IUC103 

6800 

M02P 


H P.n  » 
16  P»n» 

HIVi*. 


*95 


39  05 
19  95 
2995 


ue-nsn 
16Pn  S.fl 
I fi  P.n  ■i'l 
22  fiiirt 
2i  p.rt,  aa 

20  Prt  a.T 

-so  Pi-!  air 


2lL024iOn; 
21L02  2iDME 
2102 

91L03APC 

ULll-l 

:n-r 

^1 12-x 
3'lLoi-l 
2I0M 

Z1M  3 300*1. 
I’HJ.fl  -tMir.r 


i-a* 

1 » 
1*9 
1 25 


I 35 
1 55 
T 15 
1 ■ ■ 


t uj 


aiDiC't 

LjH!L|10|i.y,- 

AMD91 40,4 1 
AMD31.K.  Jr 

FS£46D'JE4I68 
TlOt 


►2  50 
7 95 
7 95 
fOK 

ro  95 

rj95 

CCDOnr,  i 


pri2afl3435ii5nir  7.95 


3 75 
9 45 
3 95 

2 65 

3 65 
2 55 
925 
H75 
d 25 
8 25 
995 
6 75 

7 94  7 35 

1036  9J6 

1036  935 

iL96  1035 

a 95  Ejle 

174  134 

7J5  735 


2&5 
37* 
2.70 
S74 
9 74 
975 
975 
11  96 


CONNECTORS 

t P.n  W*  £,  £ 

15/30  Oua'  $4 
I4d»  Ovu 
2IM*  Ovai  S.,T 
*d.'»W.W 
4l.5tl  DujfW.W,S/T 
M.  iOO  iMb*l  W,W 
50.  »0<r  IUS6I  &t 

1, v, -IV, -SO 

imsai  Cajd  Q^frt. 


14* 
11» 
335 
2*5 
4*5 
t54 
475 
4 74 

. 5*5 

4.' I OO 


WAVEFORM  GENERATORS 

8036  funCFK-4.  O44  1*5 

UC4024  VCO  2 J4 

LMS06  VCO  1 75 

525 


CHARGE  COUPLED 
DEVICES 

1&K  CCD  F^h  h. 


618.96  each 
(r eg.  43,00) 


NEW  CTS 
DJP  SWITCHES 

CTS2064  *1  ?5  075208^  Si  95 
CrSJot-S  51  75  CTS 209*  SI  96 
CTSJOfrE  5175  CTSi-OS-id  5i  96 
CT5M7-7  J1  7* 


2709 

2709-6 

170JA 

'7024-5 

2716-5V 

2716-4V  i 

2746  4V 

52W*Ci 

6JD4*0 

6834-1 

-M  561* 

825 1 23 

92512* 

93&r3fl 


12B5 
5B5 
4P5 
375 
4*35 
24  96 
25*5 
1«»5 
BB5 
1295 
2*5 
2*5 
4*0 
435 


OMMr 
i£l«J2 
20MIU 
fIMMWf 

We  also  slock  full  of  7400,  . -sTfiwtu 

74 LS.  74 L Linear  and  CMOS 
Send  for  pricing  Or  US*  OUr 
competitors  STD  catalog 
pricing, 


5B5 

695 

4H6 


RAMS  DYN. 


526! 

537* 

536* 


C N4 

Tr-fr  iiOliflV  .rum  d 
STARwriJUS  j.-oAkiUt 
S-l  OC  Comp»i,tM  Mil 

*.1n  UpiucI  caKe  gnlarEmii 
c-c-uti  5.159-B 


UJOMHf 
130MH I 
1431E1* 
ie*MH J 
1 9 432MHJ 
200M*U 
22  1 1S4L1H: 
27  Q'JH." 
36WNj: 

1K3«C 


5 4*6 
4*6 
4*1, 
4*5 
4*6 
4*5 
4*5 
5*5 
4*6 
6« 
5*5 
695 
595 
13  96 


DISPLAYS/OPTO 


4 45 
4 46 
4.26 


2399 

35*5 

49*6 


4D0BL  2 96 

TUS4070  'A*  * 1 i*96 

J027-9  4 95 

MCM&B05  4«  * l 4 *5 

FLOPPY  DISK  I/O 

> 771  1,0  6‘  zn-, 

1771 -Cl  6"  ft  Mn.iyjjjp, 
u 1^372  Hac  ftwi 
Iter  Dli»i  rustic., 

CHARACTER 

GENERATORS 

SUJ2 i i ::-ogi  1 5Vi  u pc*. 

*0-32  5 1 3 OK  i6v  I Le**r 

HU3251 3-413*43  i5'/|  Lo«sU‘ 

wCu95rr 

MCM&57  IA 

VCM6S74 

MCM&675 

KEYBOARD 

ENCODERS 


UARTS/USRTS 

TRuicefliiv  i?--* 
n^iciei!^  i?vi 

AV61C14Ai1El7  r5-1 4VT 

4.-V64Q1 6Ai  1 BILl  r5V| 

TW5E-011  I6M  12^ 

PM940.1 

IW64LL1 

23MMJSm 

16710  44'n-rt^ 

BAUD  RATE 
GENERATORS 


TV  CHIPS 

MW9J2Q  IVSyUcTi  I \ 

TOWI  Pi-rt-rt^llH  .11 1 

LWHuil  M-il^jLI'Oi  3 5 

C-Vion  7 uni  iH.il  I t 

WM!,'1|hi..s,.i  rw  tiarr-,  i.  •! 
MMif  IW  Ol»'  3 ? 

4into500-i  rvoam*  se 

Cl<»i  TV  o.-i r~  24  e 

ArMd  1 5 1 C«7  5 6 

A-F3ai7(M1  l4nMC?Ni  25  S 

BF  MuhIuMi™-  * * 

A/D  CONVERTERS 

/ifOil  |l  h-l  1 I ■ 

8/«1  IDM  R.nOt>  ...'I 

8702-  121-1  Uj.' 

87i>5  121-' T6-  4J', 

vi'JinjFiw  c«-u  >: 

9759  .1- 1/2  DigH  OCH  1 3 1 

uniM  Mui|4un;hr-i  3 > 

r4i/HIFi  6bl  1' 

14RH<r  Hts>  51 

TV  INTERFACES 


NAKED  PC  BOARD 
SALE  $-100 


^sac^n  idtnacai 

2660  Crti  itDL  cuoie , 
KjaoA  CPU 
5'atc  L«9<ii 
BK  EEHOIft  e,r»wi*. 

32  S/h:c  S-1D0 
TjrlM.il  F^ikt  P/O 
TarDel>CftH*l!8 
■/M-tliir  MOO  PruJ-r- 
4£P  R>Cilo  Bd 
JCP  EjIf-m*-,  *.wift 

n*-jii.irui  C1 txA 

Ol/C  13  6e'  Ur  'hftr 
S.WftSW  Wpln^red 
Vpetw  fifcj  1 1 S'r>1  LI  &? 
55M  V.»s  i,*0 
SSu  ID2  P.1'4--?'  f.b 


34  *5 
34*5 
34  95 
J1  95 
2195 
51J.95 
39*5 
29  99 
1*96 
27  95 
'5  35 
14  95 
3*00 
34*5 

2*iS 

2/*5 

27*5 


UV  "Eprom"  Eraser 

U*d*l  UVi-UE  S59.6C 

Haida  4 607*^11  am  vu* 

by  45  UV  eioei.fftcti 
U«I«IS.93T  . SJ1-9.9S 

P«sfi!i',S.iSrti*l  HiJuSkial  Wsdfl- 


AFTCNtlOH  KIN  USER* 


CL  744/707, COCA  3« 
f N03S9  CC  357 
FUa  500-607!Ct.CA  600 
FNO  503.510  CC-C4  StB 
fNfl  *oo..eori:c-CA 

Et-.-i'M.fl'  * d>*(f  bLit>b*c 

F&C  80244*^.1  CC  «D0 
NP7 340  HEX  D.W141 
Til  305  5 ■ 7 4n*h 
TTL  M®  7 sp*  * 

T»L  M6  7 srg  * 

Tn.  309  7 E*-g  * tsgc 
t/L  31 1 Hi* 

-2A  i«J3  ii 

6«  1 002  4 an*!  Else* 

Ml  1010  4 

NS'/  373,374  -CtO  300 
NSS  583-504  ijjji  CC-'CA  500 
N5N  703/764  e dii  CCjCA  -W 
4fi 25  OCf-:  Jicnarnr 
MCT  2 Os1-;  I4ii' 

4N31  'SOl 

Pru  1 5$  & * 

6362-  7737  ' wa 


MONTHLY  SPECIALS 

Id  FUi  £/T  5cc*flhl  1300  pea 
'4  P*i  S T acc».*il  1 330  nci 
22P^S^v>;-«ii»  iCCOsc* 
FSC4MM64  Iflft  CCD' I 
AWD  9i4oCOC  Slalfi  flair 

41 16.418  lift  DylUT-C  flii- 
14*6  &■  i49*R*!32b"i*- 
ft*7  BMftf 
9130  c blit 
6853  d 8915 
74367  w 74366 
/*46i.-*Z,53 
6T7S  Gkri  D„irt- 
7 BIOS  fihgvUiy 
-MGT2  Op-'t- '.y,'  • 

361  a * Sn.+t 
36  T6A  SNt  Bup-s/^i 
U7WH.  S'-*-  1--;  ■*'■ 

LM  7bON  ■ ' 4 Cr— 
tJSOOliCW  £l>;'  pJf.M.i 


4*5 

1936 

450 

995 


*95 

996 

220 


ATTENTION  TJUj^G  USERS 


ATTtimOH  pppue  M USERS 


1696 
>095 
fll?'  JKB 


6,600 
>0-2  50 
2 3* 


8T20  n.-aftcl  349 

i4l.."i4N  3641  Ri«*».|rr  1 4ftl 

&36e  2V6 

” ew'  ^ 

l 19/S  CATALOGUE  ] 

[s^D25cPOSTA£Ej 

DISCOUNT  COMPUTER 

CORNER  DihauMi  CuMDulH 

CfliM  CrnJ.i  Ciid 

5112500  51 15500 

459*00  4s**pf> 

460  OQ  492  0* 
53600  65100 

64*9 1«  bhHjlOO 
1 4.,*6  0&  152500 

123000  IMftW 
53*  00  *51  00 

3490D  3a20b 

73000  74  4*5 

14J9  !>-■  14?*  era 

5*43  Cal  617  00 
14**5  >55  *5 

&1-996  *8500 

89500  'H5C0 

H9900  >23000 


4pp'«  ll/IG*. 

iei  mm 

1F.I  MC512! 
C?«ftibfti«3  2-7 

-a  SYS  !!■ 


ill  flhjNitorm  FCM  « U*-& 
..-Hf-.  S1*0*e  ..Ll  * |.J|^||- 

I«nt*r  *h9M  1 1 DC  O' J * 

ILH.1(1U||||  ft  M.i-.t,  li.,i  u 

-ll-FUJrft  <COn  --  t ritlFTl  D:  76 
lljlii.ipiwj  Hhi-iI-mIi  ^L-lil  Tl  ri* 
Onhni  iftH  » M hwIIhmj  4*  iw 
0n.1»|4  S* 


F**IW  277 
->111*1^  16X1  «51 
Pe-lln:  f M OO 
W(  T>uii  761 
5/Ii^wt  40* 

HtftlWi  i 

5u- 

lc™  Ck/sr  5- 100  Rm. 

40  m 3 Mm 
Si-Pi  <4  S20 
Tv4i!I-,ih;  Mrule  4 J 
AM  IDO 
iftiyi  »?22 

(TUi.ft.rr  ^ PS**/  It  Fr,^,..,r 
- J-  1 1 - FS-nni^S.,.' U-rl.-ip. 

ft  -(ft'  [ui^nni  rch,  na.rt 

t 2 5 m,ui.||.ni>  1 5r«o 

'0-1-  OftjJVi  1 1 D *.’TFflSJ!  12 
, i>.  -if  S^wdjjj  27  nt/Tf  R5332 
.....  vOi -..flftV  tl ■ 

Cf,mrt  *|HI4M2 
„.  .t,.  Hk'ML-wn/  J,  STi» 
■iftjpnrt.-o  SHOO-ft'l 
. PC4  VIP  C-^'r.,1  • 

41.1 1 OS 


27500 
l39iJ5 
44903 
1 I r5C(3 
17360(1 
2796  (Xi 
2.J5  03 
24S0U- 
2S1  130 
299  UJ- 
276  0?. 
'J5  0* 


1 1*5(30 
1 >5800 
2644  03 


P.  0.  BOX  17329 


Irvine,  California  92713  New  Phone  (714)  558-8813 
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Located  at  1310  “B”  E,  Edinger, 
Santa  Ana,  CA  92705 
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GRAND  OPENING:  APRIL  28 

COMPUTER  COMPONENTS 
OF  ORANGE  COUNTY 

(FORMERLY  COMPUTER  PLAYGROUND) 

• ORANGE  COUNTY'S  ONLY  AUTHORIZED 
COMMODORE  PET  DEALER. 

• PRODUCTS  TO  BE  CARRIED:  IMSAI,  VECTOR  GRAPHICS,  APPLE, 

TDL,  POLYMORPHIC,  PROCESSOR  TECHNOLOGY,  CROMENCO, 
PERSCI,  CENTRONICS,  TARBELL,  VISTA,  SHUGART,  NORTH  STAR, 
HURISTICS,  COMPUTER  WORLD,  KOYO  MONITORS,  KIM,  MICRO- 
DESIGN AND  MANY  MANY  MORE  

• OUR  NEW  LOCATION  IS  NEXT  DOOR  FROM  WHERE  WE 
PRESENTLY  ARE. 

• WE  WILL  BE  THE  LARGEST  (OVER  5000  SQUARE  FEET)  AND 
MOST  COMPLETE  COMPUTER  STORE  IN  SOUTHERN  CALIFORNIA. 

• BROWSE  THROUGH  THE  LARGEST  MICROCOMPUTER  BOOK 
AND  MAGAZINE  COLLECTION  ON  THE  WEST  COAST. 

• WE  ALSO  TEACH  CLASSES  IN  BASIC  AND  ASSEMBLY  LANGUAGE 
AS  WELL  AS  PROVIDE  SERVICE  AND  REPAIR. 


Computer  Components 
of  Orange  County 
6791  Westminster  Ave. 
Westminster,  Calif.  92708 
(714)  698-8330 

Other  Computer  Component 
Stores  Located  at: 

• 5848  Sepulveda  Blvd. 
VanNuys,  CA91411 
(213)786-7411 

• 4705  Artesia  Blvd. 
Lawndale,  CA  90260 
(213)370-4842 
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DEC  VT-52  Compatible  CRT 

The  DEC  VT-52'  compatible  alphanumeric 
CRT  is  a low-cost,  applicalions-oriented  video 
terminal.  The  Elite  3052 A offers  formatting 
capability,  eight  levels  of  screen 
enhancements,  and  a detached  Keyboard  to 
make  it  one  of  the  best  price  performing  video 
terminals  available. 


The  terminal  is  priced  at  $1,700  in  single 
quantities  and  at  $1,360  in  quantities  of  100. 
For  more  information  contact  Datamedia  Corp.. 
7300  N.  Crescent  Blvd.,  Pennsauken,  NJ  08110, 
(609)  665-2382. 

CIRCLE  INQUIRY  NO  171 

Adcat  Terminal 

Itas,  Inc.  has  available  its  new  Adcat  Ter- 
minal, an  Optical  Mark  Reader  and  Printer,  The 
Adcat  Terminal  offers  high  speed  optical  mark 
reading  and  the  ability  to  print  up  to  360  char- 
acters under  computer  control  on  the  same 
document  , . . all  in  a few  seconds. 


The  Adcat  Terminal  is  simple  to  use  and 
takes  up  about  ihe  same  amount  of  space  as 
an  office  typewriter.  The  terminal  was  designed 
for  use  by  people  with  no  computer  experience 
and  no  typing  skills.  It  is  an  on-line, 
transaction-oriented  terminal  and  is  used  in  ap- 
plications such  as  inventory  and  production 
control  student  registration,  test  scoring, 
payroll  calculation,  time  reporting,  market 
research,  etc. 

Price  is  $2,990.  Quantity  discount  available. 
Delivery  is  30-60  days.  For  more  information 
contact  Has,  !nc„  8 Fairchild  CL,  Plainview,  NY 
11803,  (516)  822-771 1 , 

CIRCLE  INQUIRY  NO.  170 

Megatek  IntroducBs  Intelligent 
Graphic  Display 

The  new  Megraphic  7000  Series  of  intelli- 
gent refresh  graphic  systems  and  terminals 
feature  longer  graphic  word  length,  a 32-bit  bi- 
polar, bit-sliced  microprocessor,  self-con- 


tained refresh  memory,  a more  versatile  inter- 
face and  advanced  expandable  hardware.  The 
new  interactive  system  is  said  to  deliver  per- 
formance available  only  In  machines  costing 
40  percent  more. 


A new  interface  enables  the  Megraphic  7000 
to  be  connected  to  DEC  PDP-11  computers  in 
addition  to  Data  General’s  Nova  and  Eclipse 
with  which  the  existing  Megraphic  5000  is 
compatible.  The  advanced  hardware  features 
allow  the  addition  of  such  optional  features  as 
rotation,  zoom,  scale  and  clip  in  addition  to 
standard  features  such  as  hardware  blink, 
translation  and  dashed  lines. 

The  Megraphic  7000  is  currently  in  produc- 
tion and  can  be  shipped  within  60-90  days 
ARO.  Prices  start  at  $2Q-$25K,  FOB  factory. 
San  Diego.  For  more  information  contact 
Megalek  Corp.,  1055  Shatter  St.,  San  Diego,  CA 
92106,  (714)  224-2721,  Peter  Shaw. 

CIRCLE  INQUIRY  NO.  17A 
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ASCII  Seiectric  with  ASCI  I parallel  electronics. 
Immediate  Delivery— Shipped  from  inventory. 


ASCII  SELECTRIC 

SPECIAL  SALE  Mechanism:  Heavy 

$875.00  745y  ,nput/output‘  ser,e* 

Weight;  120  lbs.  Dimen- 
sions: 29"Hx35"Wx33r,D* 
Print  Speed:  (14.8  charac- 
ters per  second) 

Platen:  15"  wide,  pin  feed 
or  form  feed  device  option- 
al (132  print  positions). 
Parallel  output  only— 15 
characters  per  second  ac- 
cepts 7 bit  ASCII  parallel 
w/strobe  & prints  on  Seiec- 
tric* The  unit  still  works  as 
a typewriter  in  off-line 
mode. 


TESTED  WITH 
NEW 

A Cp  1 1 

ELECTRONICS 


DATEL  SELECTRIC  (IBM  Seiectric  Mechanism) 


Specifications: 

• Size;  21MWx21MDx8MH, 

• Power  Input  115  Volt 
Hz 

• Interface,-  RS232 

• Weight:  54  lbs.  (Shipping 
weight  65  lbs.) 

• 15"  Carriage 

• 15  CPS 

• Correspondence  code 

• Half  Duplex 

• 132  Print  Positions,  10 
Pitch 


Used  - $395 


NOVATION  DC3102A 


$150*00 


RS232  Connection 


Tl  990/4 

Single  Board  16  Bit  Micro 
Computer 

NEW  $250*00 


USED  MODEMS  & COUPLERS 
NOVATION  TC102  (Acoustic)  $45.00 


AJ  233  (Acoustic)  * $25.00 

CF  31S  (Hard  Wire)  $25.00 


SHUGART 

MINI  -FLOPPY  DRIVE 


NEW  PRICE 
$325.00  ea. 

M odel  SA-400 


FLAT  PACK  ACOUSTICAL 
MODEM  PICK-UP 
Useable  with  most  modem 
chips/kits 


300  Baud 


Used  — $17.50  (w/prlnts) 


ORDERING  INFORMATION: 

We  ship  the  same  day  we  receive  a certified  check  or  money  order* 
Texas  residents  add  5%  sales  tax.  Please  call  if  you  have  a question* 
Write  for  our  CATALOG  of  many  parts,  terminals,  printers,  etc* 

All  items  subject  to  availability.  Your  money  returned  if  we  are  out 
of  stock. 


SHIPPING  INFORMATION: 

Modems:  $2.00  each:  2 for  $4.00  UPS. 

Large  Items  & Parts:  Specify  Freight  or  Air  Freight  Collect 
Foreign  Orders:  Add  appropriate  freight  or  postage* 

We  now  take  Master  Charge  and  Visa  orders,  Specify  full  number, 
bank  number  and  expiration  date. 
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1,000  Line  Color  Monitors 

Ramtek  Corporation  has  a new,  1,000  line 
color  monitor  for  use  with  graphics  and  im- 
agery display  systems.  The  new  monitors 
feature  ultrahigh  resolution  of  1280  x 1024  pix- 
el addressability  with  a bright,  color  display. 


The  Ramtek  1,000  line  monitors  offer  both 
cost  and  performance  advantages  to  a wide 
variety  of  display  users  including  military, 
aerospace,  medical,  computer-aided  design, 
command  and  control,  satellite  communica- 
tions, weather  mapping,  and  other  sophisti- 
cated color  graphics  and  imaging  applications. 

For  more  information  contact  Ramtek  Corp., 
585  N.  Mary  Ave.,  Sunnyvale,  CA  94086,  (408) 
735-8400,  Mrs.  Beverly  Toms. 

CIRCLE  INQUIRY  NO.  167 


MFE  2500  Buffered  Cassette  Terminal 

MFE  Corporation  is  now  offering  a new  addi- 
tion to  its  line  of  Buffered  Data  Cassette  Termi- 
nals, the  Model  2500. 

The  Model  2500  incorporates  MFE’s  New 
Model  450B  Tape  Drive,  which  allows  record- 
ing on  both  sides  of  the  tape,  for  an  unequalled 
350,000  character  capacity. 


ANSI  compatible,  the  MFE  2500  is  available 
with  Tl  or  NCR  compatibility,  selectable  rates 
up  to  2400  baud,  and  a Binary  Mode.  Also  stan- 
dard are  TTY  and  RS-232C  interfaces. 

With  most  of  the  features  of  their  present 
MFE  5000.  the  Model  2500  has  greater  storage 
at  a much  reduced  price. 

A microprocessor-based  system,  the  Model 
2500  single  quantity  price  is  $1,190,  with 
distributor  discounts  available.  For  more  infor- 
mation contact  MFE  Corp.,  Keewaydin  Dr., 
Salem,  NH  03079,  (603)  893-1921,  Bruce 
Swander,  Product  Manager. 
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MKB-2  Keyboard 

The  new  MKB-2  Keyboard  by  MicroAge,  de- 
signed for  use  with  the  new  64  and  80  charac- 
ter display  video  boards,  combines  the  most 
popular  keyboard  features  with  a low  afford- 
able price. 

Included  as  standard  in  the  MKB-2  are  a 
numeric  key  pad,  upper  and  lower  case,  cursor 
control  keys,  2-key  rollover,  and  auto  repeat  on 
all  keys.  Plus,  the  MKB-2  is  assembled  in  a 
heavy  duty  steel  case  with  parallel  interface, 
strobe  or  pulse,  on-board  regulation  (5v,  12v), 
complete  with  standard  DB25S  connector,  and 


BUSINESS  SYSTEMS 
from  MISSION  CONTROL 


HORIZON  II 

A COMPLETE  BUSINESS  SYSTEM 
FOR  UNDER  $5000 

• 32  K RAM  • Soroc  IQ  120 

• Centronics  779  Printer 

• Dual  Floppy  • Basic 

Anyone  can  sell  you  hardware.  Few  can  claim  to 
sell  you  a working  business  computer  system.  At 
Mission  Control  we  can  and  do. 

THE  POWER  OF  A MINI 
AT  THE  PRICE  OF  A MICRO 


CXlpha 

v“'x"'«°SYSTEmS 


We  think  it  takes  more  than  just 
hardware  to  make  a computer  system. 


2008  WILSHIRE  BLVD. 
COR.  20th  AND  WILSHIRE 
SANTA  MONICA,  CA.  90403 
(213)  829-5137 


MISSION 

CSONTFIOL 


black  double-injection  molded  keys.  List  price 
is  $149.00.  


For  more  information  contact  MicroAve, 
1425  W.  12th  Place,  #101,  Tempe,  AZ  85281. 
(602)  967-1421,  W.  Craig  Tenney. 


CIRCLE  INQUIRY  NO.  169 

Combinational  Keyboard  — $64.00 

Ten  keys  fit  naturally  under  the  fingertips 
and  operated  in  combinations  much  as  a piano 
is  played.  The  keyboard  permits  entry  of  ASCII, 
Rowcode,  EBCDIC,  or  a code  of  your  own.  No 
encoder  required.  A total  of  1023  characters  is 
possible. 


is  moved  and  interleaved  with  the  right  thumb 
key.  The  right  thumb  then  operates  either  or 
both  keys  — permitting  one-handed  entry  of  63 
characters.  The  unit  uses  a parallel  input  port 
of  an  Altair  or  equivalent  system.  Learning  to 
use  the  keyboard  is  easy  for  both  the  experi- 
enced typist  and  novice. 

Try  the  keyboard  for  16  days.  If  you’re  not 
satisfied,  return  for  a full  refund.  CCIC,  4719 
Squire  Dr.,  Indianapolis.  IN  46241. 

CIRCLE  INQUIRY  NO.  172 

New  Handheld  Terminal 

MSI  Data  Corporation  has  a new  handheld 
data  entry  terminal  with  a segmented  memory 
which  makes  it  the  equivalent  of  several  ter- 
minals in  one. 


Features  of  the  MSI/88  are  a 16-digit  LED 
display  and  bar  code  wand  scanning  capability 
for  the  Universal  Product  Code  and  the  MSI 
code. 

MSI  will  soon  provide  the  capability  for  the 
MSI/88  to  scan  the  Codabar™  code  and  the 
new  European  Article  Numbering  (EAN)  sys- 
tem, the  European  equivalent  of  the  Universal 
Product  Code. 

For  more  information  contact  MSI  Data  Cor- 
p.,  340  Fischer  Ave.,  Costa  Mesa,  CA  92626, 
(213)  393-0622,  Richard  Roper. 
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64-Channel  A/D-D/A 
Interface/Peripheral 

The  ST-NOVA  series  is  a complete  A/D-D/ A 
data  acquisition  peripheral  built  on  a single  PC 
board  which  slides  directly  inside  Data 
General  NOVA  series  minicomputers.  The  ST 
NOVA  uses  the  + 5VDC  power  from  the  com- 
puter backplane  and  generates  its  own  ± 15V 
for  analog  circuits  using  an  on-board  DC/DC 
converter. 


The  ST-NOVA  accepts  64  single-ended  or  32 
differential  input  channels  and  digitizes  them 
to  1 2-bit  binary  data  words.  These  data 
samples  are  then  placed  on  the  NOVA  bus  by 
the  assembly  language  program  instructions 
on  the  diagnostic  tape.  Input  voltages  of  -10V 
to  + 10V  and  other  high  level  ranges  may  be 
accepted. 

The  A/D  conversion  uses  Datels  hybrid 
ADC-HZ  A/D  converters  with  a fast  conversion 
speed  of  20  microseconds.  Effective  channel 
throughput  rales  of  45,000  samples  per  second 
using  supplied  DMA  logic  are  possible. 

The  basic  ST-NOVA  board  with  64  A/D  chan- 
nels is  $1445,00  single  quantity,  including  pro- 
gram and  manual.  The  addition  of  4 D/A  output 
channels  is  an  extra  S350.00,  Delivery  is  6 to  & 
weeks  AftO.  For  more  information  contact 
Date!  Systems.  Inc.,  1020  Turnpike  St..  Canton, 
MA  02021,  (617)  828-8000,  ext,  158,  Ronald 
Petrelli,  Systems  Application  Manager. 

CIRCLE  INQUIRY  NQ.  190 

Datel  Introduces  New 
Video  A/0  Converter 

Datel  s new  model  ADC-TV  is  an  8-bit  (48  dB) 
analog  to  digital  converter  with  a conversion 
rale  of  20  MHz.  The  ADC-TV  is  manufactured 
with  standard  off-the-shelf  1C  and  hybrid  cir- 
cuits and  employs  a unique  new  building  block 
concept.  It  is  ideal  for  video  applications  such 
as  digital  time  base  correctors,  frame  synchro- 
nizers, special  effects  processors,  and  digital 
radar  systems. 


Digital  and  analog  connections  are  made 
through  a 37-pin  subminiature  "D"  connector 
and  a 3 mm  terminated  coax  connector.  Either 
ECL  or  TTL  can  be  chosen  as  well  as  various  In- 
put termination  impedances. 

Priced  from  $1995.00  each,  the  ADC-TV8B  is 
packaged  in  a 7.5  x 4,25  x 0,875"  anodized 
aluminum  case.  For  more  information  contact 


Datel  Systems,  lnc„  1020  Turnpike  St,P  Canton. 
MA  02021,  (617)  828-8000,  ext.  141,  Eugene 
Murphy,  Applications  Engineer, 

CIRCLE  INQUIRY  NO.  189 

Low  Cost  RS-232C 
Fiberoptic  Data  Link 

Designed  as  a "turn-key"  system,  the  Model 
RSH-D1  is  an  asynchronous  full  duplex  fink 
which  can  handle  data  rates  to  20  KBPS. 

A standard,  25-pin,  computer  type  connector 
is  used  for  electrical  input  and  output  signals. 
Fiberoptic  connectors  are  mounted  on  the  link 
which  mate  directly  to  Valtec’s  PC-10  fiberop- 
tic duplex  cable.  Transmission  to  300  feet  (100 


The  computer  user  now  has  a system  for 
fiberoptic  transmission  at  an  affordable  price. 
The  Model  RSH-D1  has  been  especially  de- 
signed for  distributed  data  processing  installa- 
tions while  providing  EMI  immunity  and  ease 
of  cable  installation. 

Price  for  a link  pair  is  $1,000  with  4 week 
delivery.  Full  duplex  fiberoptic  cable  is  priced 
at  $1.00  per  foot.  For  more  information  contact 
J.  Morris  Weinberg,  Valtec  Corp.,  West  Boyls- 
ton,  MA  01583,  (617)  835-6082. 

CIRCLE  INQUIRY  NO  194 

12-bit  Analog  Input  Module  Is 
Pin  Compatible  with 
Popular  Microprocessors 

The  MP22  is  an  analog  input  module  that  in- 
terfaces directly  with  8O80A,  8048,  Z-80  and 
SC/MP  microprocessors.  With  minimal  exter- 
nal logic  it  is  compatible  with  6800,  650X,  F8 
and  8085  microprocessors,  and  also  with  POP- 
8,  PD  P-1 1 , NOVA  and  ECLIPSE  minicomputers. 


This  self-contained  unit  consists  of  a 12-bit 
A/D  converter,  instrumentation  amplifier,  input 
multiplexer,  address  decoder  and  control 
logic.  Interrupt,  halt  and  direct  memory  access 
request  signals  are  generated  by  internal  logic. 
MP22  accepts  16  single-ended  or  8 differential 
analog  signals  and  the  system  can  digitize  low 
or  high  ievel  inputs. 

Price  is  $245  (1-9)  and  delivery  from  stock. 
For  more  information  contact  Steve  Harward, 
Product  Manager,  Burr-Brown,  International 
Airport  Industrial  Park,  Tucson,  AZ  85734.  (602) 
294-1431, 

CIRCLE  INQUIRY  NO.  IBB 


Voice  Input  for  Apple  II 

A new  voice  data  input  unit  for  the  popular 
Apple  II  computer,  known  as  Speechlab  Model 
20 A,  is  available  at  computer  stores  and  direct- 
ly from  the  manufacturer  for  $189.00,  assem- 
bled and  tested. 


Included  in  the  price  is  a high  fidelity  micro- 
phone and  a user  manual  with  six  demonstra- 
tion programs  (including  Mastermind,  Black- 
jack, and  Shooting  Stars)  written  in  Apple 
BASIC  illustrating  the  use  and  capabilities  of 
the  unit. 

Speechlab  Model  20A  features  a 32-word 
vocabulary,  fast  real  time  response,  and  the 
capability  of  multiple  training  samples  for  high 
accuracy. 

For  more  information  contact  Heuristics 
Inc.,  900  N,  San  Antonio  Rd„  Los  Altos,  CA 
94022,  (415)  948-2542. 

CIRCLE  INQUIRY  NO.  191 

Micro  Module  Has  16  Keys 
and  IS  Displays 

The  new  WINCE  Console  I/O  Module  pro- 
vides a versatile  but  inexpensive  means  of 
communication  between  a human  operator 
and  a microprocessor.  A 16-key  keyboard 
shows  entry  of  parameters  such  as  product 
codes,  gas  chromatograph  stream  select,  etc. 
and  15  7-segment  displays  allow  output  of  data 
such  as  torque,  item  counts,  etc. 


Also  included  is  a real  time  clock  for  providing 
interrupts  and  displaying  time.  The  Console 
I/O  and  the  other  12  Wince  Micro  Modules  are 
unique  in  that  they  are  the  largest  family  of 
6800  microprocessor  and  interfacing  modules 
on  industry  standard  4 W 1 x 6 Vi"  44-pin  cards. 

For  more  information  contact  Wintek  Corp., 
902  N.  9th  St.,  Lafayette,  IN  47904,  (317) 
7426802. 

CIRCLE  INQUIRY  NO.  195 

CDC  300  LPM  Printer  for 
PDP-11,  RT41  or  RSX-11M 

Advanced  Computer  Data  Systems,  Inc. 
(ADDS)  is  now  offering  the  Control  Data  Cor- 
poration 300  LPM  Printer  as  a package  to  end 
users  and  OEM’s  of  Digital  Equipment  Cor- 
poration PDP-11  series  computers. 

The  89,900  package  includes  an  interface/ 
controller  card  and  a software  driver  to  run 
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New  York  City 
and 

Long  Island 


If  You  Want  Professional  Service 
In  A Casual  Atmosphere  - 
And  A Large  Variety  of  Equipment 


BUSINESS  APPLICATIONS 

General  Ledger,  Inventory,  Accounts  Payable,  Receivable,  Word  Processing 
GENERAL  APPLICATIONS 
Northstar  Mailing  Label  Program  . . . $45 
Northstar  Macro  Assembler . . . $65 
STOCK  MARKET  PACKAGE  - (Unique} 

Makes  Ticker-Tape  Obsolete 
Send  $2.00  For  Descriptive  Brochure  And  Much  More 


BYTE  SHOP 

the  affordable  computer  store 


130  East  40th  Street 
New  York,  NY  10016 
(212)  889-4204 
(corner  Lexington  AveJ 


2721  Hempstead  Turnpike 
Levittown,  NY  11756 
(516)  731-8116 
(Just  E+  of  Wantagh  PkwayJ 


11-7 Toes,  Thru  Fri 12  to  8 

10-5  Saturday  10  to  5 


CIRCLE  INQUIRY  NO.  71 


BVTE  SHOP 


OF  OHIO 


OHIO’S  FIRST 
AND  BEST ! 

MICROCOMPUTERS 
PERIPHERALS 
ACCESSORIES 


IMSAIGQBO 
BYTE-0 
SWTP  MP68 
CHOMEMCO 


MEMORY  EXPANSION 

color  tv  graphics 

LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


PROCESSOR  TECH 
INTERFACES  (KITS  or  ASSEMBLED  UNITS) 


BVTE 

SWF 


L/TER 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  - TINY,  JK,  BK  and  12K. 

FOCAL  - DOS  - GAMES  — BUSINESS  APPLICATIONS, 

ALSO  AVAILABLE  APPLE  1 CASSETTES  FLOPPIES 

MODEMS  TERMINALS  DEC.  WRITERS 

BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  / MAGAZINES. 

19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 

{216}  333-3261 

HOURS  TUES.  Ihru  FRIDAY  12  lo  9 

SATURDAY  10  lo  & 


under  DEC'S  RT-11  or  RSX-11M  operating  sys- 
tems. The  printer  includes  an  RS-232  interface 
with  a IK  buffer,  paper  basket,  selectable 
forms  length,  6^8  llnesiinch,  LED  Diagnostics, 
paper  motion  detection,  an  acoustic  cabinet 
with  pedestal  and  a 64-character  print  band 
(ASCII  Coding}. 

Optional  are  48-,  96-  or  128-character  sets 
with  corresponding  increases  and  decreases 
in  printing  speeds  by  merely  changing  print 
bands.  A compressed  font  option  is  also  avail- 
able for  $400  giving  15  characters/inch  cap- 
ability instead  of  the  normal  10  charac- 
lers/inch,  which  allows  a 132-character-wide 
report  to  print  on  11  inch  wide  paper 

For  more  information  contact  ACDS,  210 
25th  Ave,  N.  Nashville,  TN  37203. 

CIRCLE  INQUIRY  NO.  187 


Serial  I/O  for  the  Apple  II 

Electronic  Systems  has  a serial  i/O  board  for 
the  Apple  II  that  comes  with  software  for:  input 
and  output  of  basic  programs  and  monitor  to  a 
teletype  or  other  serial  device,  and  a program 
for  using  the  Apple  II  for  a video  terminal. 

Input  and  output  are  RS-232.  The  board  has 
switch  selectable  parity,  number  of  stop  bits, 
and  jumper  selectable  address.  Data  rale  to 
30,000  baud. 


The  serial  I/O  is  available  as  an  assembled 
and  tested  unit  for  $62,  or  kit  with  parts  for 
$42,00,  or  circuit  board  only  for  $15,00. 

For  more  information  contact  Electronic 
Systems,  P.O,  Box  9641,  San  Jose,  CA  95157, 
(408)  374-5984. 

CIRCLE  INQUIRY  NO.  100 

Disk  Controller 

The  Crea/Comp  Intelligent  Hard  Disk  Con- 
troller (DC-2000)  is  designed  to  be  associated 
with  the  S-100  bus  and  to  mate  to  any  of  the 
CPU  s adapted  thereto.  It  is  a "true"  intelligent 
disk  controller,  containing  its  own  280  intelli- 
gence, which  is  used  to  control  disk  operations 
and  to  provide  an  onboard  data  base. 


The  host  reguests  the  controller  to  read  or 
write  a record  on  file,  and  the  work  is  done  by 
the  controller,  leaving  the  host  free  to  carry  on 
the  simultaneous  and  independent  actions  of 
multiple  users.  The  CreaComp  Intelligent  Hard 
Disk  Controller  is  compatible  with  several  disk 
drives,  providing  between  5 megabyts  and  1.2 
billion  bytes  of  storage. 

For  further  information  contact  CreaComp 
Systems,  lnc„  4175  Veterans  Memorial  Hgwy., 
Ronkonkoma,  NY  11779. 

CIRCLE  INQUIRY  NO.  178 
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Nova/Eclipse  Baud  Rate  Generator 

Nova/Eclipse  users  having  n on-adjustable 
Data  General  I/O  boards  may  implement  the 
back  plane  mounted  Baud  Rate  Generator  to 
obtain  2 independently  adjustable,  crystal  con- 
trolled baud  rates  through  a range  of  50  to 


M.JIhlj  I (Min.;  ...  ..  ..j. 
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Typical  applications  will  allow  users  to  con- 
nect various  terminals  with  differing  baud 
rates  to  the  Nova/Eclipse  I/O  boards  and 
switch  select  matching  baud  rales  as  desired. 

The  Baud  Rate  Generator  is  a dual  baud  rate 
generator  with  one  of  the  baud  rates  commit- 
ted to  a specific  back  plane  pin  for  internal  use 
on  the  I/O  board.  The  second  totally  indepen- 
dent baud  rate  generator  permits  the  use  of 
baud  rales  in  other  portions  of  a system  which 
may  require  different  baud  rates. 

The  Baud  Rate  Generator  Adapter  is  $125. 
Delivery  is  stock.  For  more  informatin  contact 
California  Data  Corp..  3475  Old  Conejo  Rd.. 
Suite  CIO,  Newbury  Park,  CA  91320,  {805) 
498-3651. 

CIRCLE  INQUIRY  NO,  MB 

S-100  MPA 

The  S-100  MPA  is  an  S-100  bus  adapter  for 
the  Commodore  PET  computer.  This  3-1 QQ  sized 
card  plugs  into  Ihe  user’s  mainframe  and  a 
cable  connects  to  the  PET  allowing  the  use  of 
the  wide  range  of  peripheral  and  memory  cards 
available  for  the  S-100  bus.  The  S-100  MPA 
{Memoory  and  Peripherals  Adapter)  is  unique 
in  that  it  emulates  the  true  $ 100  bus  including 
full  DMA,  true  PSYNC  generation.  1/O'address 
mirroring,  read  wait  states  and  much  more. 


An  important  feature  of  this  board  is  that  it 
can  also  act  as  a stand-alone  6502  CPU  board 
for  the  S-100  bus.  It  is  truly  S-100  bus  compat- 
ible. A simple  option  kit  is  all  that  is  required. 
The  S-100  MPA  is  available  in  kit  form  for 
$199.95  or  fully  assembled  and  tested  for 
$279.95.  The  Stand-Alone  Processor  option  is 
an  additional  $49.95.  The  S-100  MPA  is  avail- 
able at  computer  dealers  or  direct  from  HUH 
Electronics.  Delivery  is  from  slock  to  3 weeks. 
Dealer  discounts  are  available. 

For  more  information  contact  HUH  Elec- 
tronics. 1429  Maple  St.,  San  Maleo,  CA  94402, 
{415)573-7359. 

CIRCLE  INQUIRY  NO  162 

Texas  Instruments  Announces 
Two  Quadruple  Bus  Transceivers 

Two  quadruple  bus  transceivers,  the 
AM26S10  and  AM26S11,  are  a second  source 
for  Advanced  Micro  Devices  bus  transceivers 
with  the  same  designations. 

These  quadruple  bus  transceivers  utilize 
Schotlky-diode-ciamped  transistors  for  high 
speed.  The  drivers  feature  open-collector  out- 
puts capable  of  sinking  100mA  at  0.8  volts 
maximum.  Driver  and  strobe  inputs  use  p-n-p 
transistors  to  reduce  input  loading. 

The  driver  of  the  AM26S10  is  inverting  and 


the  driver  of  the  AM26S11  is  noninverting. 
Each  device  has  Iwo  ground  connections  for 
improved  ground  current-handling  capability. 
For  proper  operation,  the  two  ground  pins 
should  be  tied  together. 

The  AM26S10C  and  AM26S11C  are  charac- 
terized for  operation  from  0°  to  70eC,  Both 
devices  are  offered  in  16-pin  plastic  and 
ceramic  DIP  {N  and  J suffixes).  Prices  in 
100-piece  quantities  are  $1.60  for  the 
AM26S10CN  and  AM26S11CN,  and  $1,87  for 
the  AM26S10CJ  and  AM26S11CJ, 

For  more  information  contact  Texas  Instru- 
ments, lnc.r  Inquiry  Answering  Service,  P,0. 
Box  5012,  M/S  308  (Attn’  AM26S10),  Dallas,  TX 
75222. 

CIRCLE  INQUIRY  NO.  192 

TRS-80  to  S-100  Adapter 

Mini  Micro  Mart  has  available  an  Adapter 
Board  for  the  popular  Tandy  TRS  80  computer 
system  to  permit  using  it  with  the  industry 


standard  S-100  bus.  The  adapter  board  is  con- 
nected to  the  TRS-80  interface  port  with  a rib- 
bon cable,  and  the  adapter  board  plugs  into 
any  standard  S-100  backplane  or  system. 


In  addition  to  converting  signals  from  the 
Tandy  Z-80  bus  to  S-100  signals,  the  board  also 
provides  for  on-board  PROMs  or  ROMs  and  for 


Your  complete  SYSTEM 

THREE  includes:  the  280 

microcomputer,  PerSci  dual 
disk  drives,  standard  32K  of 
memory,  and  standard  serial 
and  parallel  interfacing. 

Included  is  the  CRT  terminal 
which  displays  highly  legible 
characters  at  80  characters  per 
line  and  a 24-line  page  in  up- 
per and  lower  case.  Text  edit- 
ing and  a separate  numeric 
keypad  with  cursor  position- 
ing are  standard. 

The  high  speed  line  printer, 
also  standard  with  the  SYS- 
TEM THREE,  features  180 
characters  per  second,  132  col- 
umn width,  and  tractor  feed 
with  adjustable  forms  sizes. 


EXPAND  YOUR  SYSTEM 
THREE  CAPACITY 

Add  another  dual  disk  drive 
for  1,024,000  bytes. 

Increase  your  memory  capac- 
ity to  512,000  bytes. 

Turn  your  computer  into  a 
time-share  system  with  up  to 
seven  additional  terminals. 

APPLICATIONS  PROGRAMS 

Word  processing  and  business 
applications*  including  ac- 
counts receivable,  inventory, 
general  ledger  and  several 
others*  are  immediately  avail- 
able for  the  SYSTEM  THREE. 

FREE  SOFTWARE 

You  can  select  either  BASIC* 
FORTRAN  or  an  Assembler, 
free  with  your  SYSTEM 
THREE. 


The  entire  system  is  factory  assembled  and  tested.  A typi- 
cal system  can  be  leased  for  as  little  as  $280  per  month. 

CALL  NOW  to  find  out  how  much  you  can  save  on  your 
^ SYSTEM  THREE*  or  write  for  our  free  information  packet. 


Best  Pricing  Best  Delivery 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  * Carson,  California  90746  * (213)  327-21 18 
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a power  on  jump  to  anywhere  in  the  memory 
map  (with  an  inexpensive  accessory). 

All  S-100  bus  accessories  are  not  support, 
but,  in  general,  any  board  that  will  function 
with  an  S-100  bus  Z-80  CPU  board  will  also 
function  with  this  adapter.  Power  for  the 
adapter  board  comes  from  the  S-100  host  bus. 

For  details  write  to  Mini  Micro  Mart,  Inc., 
1618  James  St.,  Syracuse,  NY  13203,  (315) 
422-4467. 

CIRCLE  INQUIRY  NO.  184 

MICRO-VERTER 

Micro-Verter  is  a new  concept  in  computer 
video-to-RF  modulator  interfaces.  By  operating 
on  the  UHF  channels  above  Channel  14  (as  op- 
posed to  conventional  modulators  which  run 
on  channels  2-6),  it  is  able  to  overcome  a com- 
mon problem  known  as  low-band  •’worming.” 


The  Micro-Verter  interfaces  directly  with  the 
Apple  II  and  most  other  microcomputers.  It  is 
tunable  over  a minimum  of  four  UHF  channels. 
It  comes  housed  in  a two-tones  decorator 
cabinet  complete  with  video  cable,  connectors 
and  RF  output  stub  coupler,  less  batteries. 

No  assembly  required  except  battery  in- 
stallation. $35.00.  For  further  details  contact 
ATV  Research,  13-1  Broadway,  Dakota  City,  NE 
68731,  (402)  987-3771.  Mel  Shadbolt. 

CIRCLE  INQUIRY  NO.  176 


Technical  Design  Labs  Introduces 
the  VDB  (Video  Display  Board) 

The  VDB  is  a video  interface  for  the  S-100 
bus  microcomputers.  The  VDB  is  low  in  cost 
and  yet  provides  the  capabilities  of  video  ter- 
minals costing  thousands  of  dollars  more.  It 
consists  of  two  boards,  one  piggybacked  to 
the  other.  The  unit  occupies  one  edge  connec- 
tor on  the  bus.  but  takes  up  the  space  of  two 
boards. 

The  VDB  contains  its  own  display  buffer 
memory  and  provides  two  pages  of  display, 
each  with  25  rows  of  80-characters.  The  display 
buffer  memory  does  not  use  any  memory  ad- 
dress. thus  leaving  the  entire  computer  mem- 
ory address  intact  for  user  programs. 

This  new  product  displays,  in  addition  to  the 
96  upper  and  lower  case  ASCII  characters  with 
descenders,  64  unique  display  symbols,  thus 
permitting  a graphic  resolution  with  160  hori- 


zontal elements  by  75  vertical  elements.  The 
display  can  accept  data  at  a 400,000  character 
per  second  rate. 

The  VDB  works  with  either  modified  TV  sets 
or  monitor  and  has  an  on-board  8-bit  parallel 
keyboard  port  with  status  strobes.  The  VDB  re- 
quires one  motherboard  socket  and  occupies 
two  card  spaces. 

The  VDB  is  priced  at  $369.00,  fully  assem- 
bled and  tested.  Software  character  and 
graphics  output  drivers  for  Z80™  and  8080 
systems  are  supplied.  These  drivers  are 
ROMable. 

For  additional  information  contact  Judy 
Goodman,  Public  Relations.  Research  Park, 
Bldg.  H.  1101  State  Rd..  Princeton,  NJ  08540, 
(609)  921-0321. 

CIRCLE  INQUIRY  NO.  193 

Camac  Interface  Board  for 
I.C.  Pluggable  Wire-Wrap  Use 

The  Camac  Interface  boards  are  plug-com- 
patible with  the  Camac  standard  instrumenta- 
tion bus.  The  Garry  Camac  boards  provide  38 
universal  rows  of  64  socket/terminals  per  row 
with  ground  and  voltage  terminals  between 
every  other  row,  spaced  .300  inch. 


These  boards  will  accommodate  up  to  125 
sixteen-position  I.C.  chips  or  an  equivalent  mix 
of  14.  16, 18.  22.  24,  36  or  40-position  LSI  chips. 

The  new  boards  are  available  on  two  to  four- 
week  delivery  at  prices  ranging  from  $2.00  to 
$3.00  per  I.C.  position.  For  more  information 
contact  Garry  Manufacturing  Co.,  1010  Jersey 
Ave.,  New  Brunswick.  NJ  08902,  (201)  545-2424, 
Harry  Koppel,  Exec.  Vice  President. 

CIRCLE  INQUIRY  NO.  181 

Expandapet 

The  Expandapet  is  an  expansion  system  for 
the  Commodore  PET  or  other  6502-based  com- 
puter. It  provides  in  one  convenient  assembly 
which  can  be  mounted  inside  the  PET:  16K  of 
RAM  (additional  8 or  16K  of  RAM  optional),  4K 
of  EPROM,  two  complete  parallel  I/O  ports  with 
handshake.  The  unit  contains  its  own  DC 
power  supply  and  sockets  for  three  additional 
expansion  modules  such  as  Serial  I/O  Board, 
S-100  Driver  Board  or  Experimenter's  Board. 


The  standard  unit,  priced  at  $435,  comes 
ready-built  and  tested  with  16K  of  RAM, 
sockets  for  4K  of  EPROM.  2 parallel  I/O  ports 
and  necessary  cables  and  brackets  to  mount 
inside  the  PET.  An  adapter  for  the  KIM  is  also 
available. 

For  more  information,  contact  Convenience 
Living  Systems,  648  Sheraton  Dr.,  Sunnyvale. 
CA  94087.  (408)  733-0688. 

CIRCLE  INQUIRY  NO.  177 


COSMAC  S-100  interface 

Infinite  Incorporated  has  developed  and 
tested  an  interface  to  the  S-100  bus. 

The  company  is  making  this  information 
available  to  industry  in  the  form  of  an  engi- 
neering package  containing  schematics  as 
well  as  signal  and  component  descriptions. 
The  package  provides  all  the  information  need- 
ed to  implement  the  COSMAC  1802  - S-100  in- 
terface. 

The  engineering  package  is  presently  being 
included  with  the  purchase  of  the  company’s 
UC1800  training  and  development  micro- 
computer. The  comprehensive  package  is  also 
available  separately  on  a prepaid  basis  for 
$9.95.  For  more  information  conatct  Infinite 
Inc.,  1924  Waverly  PI.,  Melbourne.  FL  32901. 

CIRCLE  INQUIRY  NO.  183 

Vector  Graphic  Introduces 
Video  Display  Board 

The  FLASHWRITER™  video  display  board 
requires  only  + Vdc  at  1.2  amps.  The 
Flashwriter  will  generate  a video  display  of 
1024  characters  — 16  lines  x 64  characters, 
and  uses  a 7x9  dot  matrix  to  produce  an  ex- 
tremely high  quality,  high  resolution  display 
image. 


The  Flashwriter  is  fully  compatible  with 
most  S-100  bus  microcomputers.  Its  video  out- 
put conforms  to  RS-170  requirements  and  is 
available  as  composite  video  or  separate  video 
and  sync. 

Available  completely  assembled  and  tested 
for  $235  or  in  kit  form  at  $195  from  all  author- 
ized Vector  Graphic  dealers.  For  more  informa- 
tion contact  Yvonne  Beck,  Vector  Graphic  Inc., 
790  Hampshire  Rd.,  Westlake  Village.  CA 
91361.  (805)  497-6853. 

CIRCLE  INQUIRY  NO.  185 

Floppy  Controller  Uses  New 
Motorola  Chip 

Wintek  Corporation  has  incorporated  the 
new  Motorola  MCM  6843  floppy  disk  controller 
Ic  into  a low  cost  but  extremely  versatile  and 
powerful  floppy  disk  controller. 


The  4V2”  x 6 module  interfaces  to  any  full 
size  or  mini  floppy  disk  drive.  The  module  sup- 
ports both  hard  and  soft  sectoring,  IBM  3740  or 
user  programmable  read/write  format, 
automatic  CRC  generation/checking,  and  pro- 
grammable step  and  settling  times. 

$199  unit  price.  For  more  information  con- 
tact Wintek  Corp.,  902  N.  9th  St.,  Lafayette,  IN 
47904;  (31 7)  742-6802. 

CIRCLE  INQUIRY  NO.  186 
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MaxiRAM  Storage  System 

The  MaxiRAM  System  provides  maximum 
throughput  with  random  access  capability.  It 
also  provides  a maximum  access  time  of  1.5 
microseconds,  with  a transfer  rate  of  625,000 
words/second.  It  assures  zero  latency;  and, 
with  a built-in  controller,  it  assures  total  trans- 
parency to  the  host  computer. 


With  modular  capacity  ranging  from  0.524 
megabytes  to  8.388  megabytes,  the  MaxiRAM 
System  offers  considerable  flexibility.  Each 
19"  chassis  accepts  up  to  eight  pluggable 
modules  of  524K  bytes  each.  A second  chassis 
may  be  interconnected,  providing  up  to  8.388 
megabytes  through  one  controller. 

For  more  information  contact  Roy  Norman. 
Imperial  Technology,  Inc.,  831  S.  Douglas  St.. 
Suite  102,  El  Segundo.  CA  90245,  (213) 
679-9501. 

CIRCLE  INQUIRY  NO.  198 


S-100  Card  Holds  and  Programs 
2716,  2708  PROMs 

A maximum  of  eight  TMS  2716  or  2708 
PROMs  (16K  or  8K  bytes  maximum)  are  held  on 
Objective  Design’s  new  PROM  board  — the 
DATABANK.  The  board  will  also  program  these 
PROMs  via  two  special  on-board  sockets.  (The 
second  socket  provides  access  to  an  external 
programming  station.)  Each  of  the  eight 
PROMs  may  be  individually  switched  into  or 
out  of  the  system  address  space.  Further,  the 
entire  board  can  be  disabled  or  enabled  by  I/O 
commands. 

In  addition  to  the  PROM,  the  board  will  hole 
IK  or  2K  of  RAM.  The  RAM  will  operate  as  bus 
memory  or  can  be  substituted  (by  software 
command)  for  any  of  the  PROMs.  A PROM  in 
the  programming  socket  also  has  this  substi- 
tution ability.  This  permits  a user  to  copy  a 
PROM  set  or  attempt  a change  in  the  existing 
program  without  moving  or  changing  any 
PROMs.  All  programming  voltages  are  provid- 
ed by  the  DATABANK  board  circuitry. 

For  further  information,  contact  Objective 
Design,  inc.,  P.O.  Box  20325,  Tallahassee.  FL 
32304. 

CIRCLE  INQUIRY  NO.  205 

32K  Bytesaver  Memory  Board 
with  2716  PROM  Programmer 

Cromemco's  32K  Bytesaver  card  provides  an 
on-board  2716  PROM  programmer.  Information 
can  be  stored  quickly  and  permanently  by  a 
simple,  one-time  write  of  the  desired  data  into 
an  erased  PROM  with  the  on-board  program- 
mer turned  on.  The  card  also  provides  a full  32 


kilobyte  capacity  of  non-volatile  storage  for 
ROM-intensive  applications. 


The  32K  Bytesaver  is  designed  for  use  with 
the  industry-standard  S-100  bus  and  is  compat- 
ible with  Cromemco’s  System  Two  and  System 
Three  computers. 

The  card  is  available  in  kit  form  for  $195  and 
assembled  and  tested  for  S295.  For  additional 
information  contact  Cromemco.  Inc.,  280  Ber- 
nardo Ave..  Mountain  View,  CA  94040,  (415) 
964-7400. 

CIRCLE  INQUIRY  NO.  196 

PEM-8K  External  Memory 

PET  2001  owners  wanting  to  expand  their 
system  without  modifying  theri  computer  will 
be  interested  in  the  PEM-8K  External  Memory. 
This  stand  alone  unit  supplied  an  additional  8K 
of  external  memory  compatible  with  either  the 
4K  or  8K  version  of  the  PET  2001  series.  Con- 
nection to  the  computer’s  existing  memory  is 


Apple  II  and  Centronics 


Add  4K  or  16K  of  memory. 

We'll  delivery  anywhere  in  the  U.S., 
assembled  and  configured  to  your  speci- 
fication. 

We  can  deliver  at 
unbeatable  prices 

Call  or  write  for  special  pricing. 


an  unbeatable  pair^ 


IK 


Assembled  and  tested  . . . we'll  deliver  to 
you  from  off  our  shelf. 


Ujtil 


includes: 


ROPOLIS  and  NORTH 
DISK  SYSTEMS 


liFiTl 

m 


• Accounts  Payable  and  Receivable 

• Payroll  for  up  to  600  employees 

• General  Ledger 

• Inventory  control  handles  1400  items 

• Customer  Accounts  list  for  1200 

• Mailing  lists 

Delivered  on  diskette  with  full  documen- 
tation. 


BYTE  SHOP 


Convenient  Orange  County  Location 

674  El  Camino  Real  • El  Camino  Plaza 
Tustin,  CA  92680  • (714)  731-1686 


HOURS 

Monday-Thursday  11-7 
Friday  11-8 

Saturday  10-6 
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made  through  a three  foot  interface  cable  and 
an  edge  connector  plug  that  mates  with  the 
PET'S  memory  expansion  connector. 


A self-contained,  fused  and  regulated  power 
supply  furnishes  all  necessary  operating  volt- 
ages. Power  is  controlled  by  a rear-mounted 
switch. 

The  PEM-8K  is  shipped  fully  assembled  and 
ready  for  immediate  use.  Price  is  $279,  For 
more  information  contact  international  Tech- 
nical Systems,  Inc.,  Box  264,  Woodbridge,  VA 
22194. 

CIRCLE  INQUIRY  NO.  200 


Refresh  Memory  Adds  4-Bit 
Resolution  to  Graphic  CRTs 

The  in-5770  refresh  memory  system  provides 
four-bit  resolution  to  the  picture  elements  (pix- 
els) of  video  images  projected  onto  raster-scan 
CRT  display  terminals. 

The  system  is  mounted  on  one  11.25  by  16 
inch  edge-connector-type  printed-circuit  board, 
and  utilizes  Intel  16-pin,  16K  MOS  dynamic 
RAMs.  It  has  a total  capacity  of  256K  four-bit 
words  organized  into  four  image  planes  each 
256K  by  one  bit  wide. 


Pricing  for  the  512  x 512  board  is  $3P4Q0  in 
single  quantity  white  the  256  x 512  board  price 
is  $2,400  in  single  quantity.  Delivery  is  30  days 
ARO.  For  more  information  contact  Intel  Mem 
ory  Systems.  1 302  N.  Mathilda  Ave,,  Sunnyvale, 
CA  94036,  (408)  745-7120,  Connie  Magne, 
CIRCLE  INQUIRY  NO.  199 


S-100  Card  Features  8279,  8259 

A new  S-100  card  from  Objective  Design,  Inc, 
is  designed  to  function  as  the  basis  for  special 
function  S-100  computers.  The  Console  Inter- 
face Board  contains  an  8279  for  interfacing 
switches  and  keypads  as  well  as  up  to  32 
seven-segment  displays;  an  8259  which  gener- 
ates "call"  type  interrupts  to  any  location  in 
memory;  up  to  6K  of  PROM  (TMS  2716);  256 
bytes  of  RAM;  a real  time  clock,  based  on  a 10 
MHz  crystal  oscillator,  with  selectable  Inter- 
rupt intervals  from  100  usee  to  100  ms;  a 
power-on  jump  whose  address  is  programmed 


in  one  of  the  PROMs;  and  optional  on-board 
generation  of  MWRITE, 

The  board  is  available  in  several  configura- 
tions, with  firmware  which  includes  interrupt 
service  routines,  Time  of  Year  and  general  timed 
alarms,  drivers  for  the  8279,  and  computer  con- 
sole functions. 

For  further  information  contact  Objective 
Design,  Inc.,  P.O,  Box  20325,  Tallahassee,  FL 
32304. 

CIRCLE  INQUIRY  NO.  204 


Highspeed  2114  Replacement  and 
Bipolar-speed  VMOS  RAM 


American  Microsystems,  Inc.  has  two  new 
fully  static  4,096-bit  RAMs  fabricated  by  the 
AMI-proprietary  VMOS  process. 


Intended  for  microprocessor  applications 
where  higher  speed  is  desirable,  the  new  SMI 
$2114  VMOS  RAM  (1,024  x 4-bit)  is  a higher 
speed  pin-compatible  replacement  for  the  Intel 
2114, 

The  new  AMI  S4017  VMOS  RAM  (4096  x 1-bit) 
features  the  industry  standard  18-pin  4K  x i 
pinout  with  separate  flexibility  input  and  out- 
put pins  to  provide  maximum  design  flexibility. 

The  S2114  and  S4017  RAMs  are  supplied  in 
18-pin  plastic  and  ceramic  packages.  Standard 
operating  temperature  range  is  0-70 °C.  Prices 
for  the  S2114-2  are  S 1 4.55  for  plastic  and 
$17,00  for  ceramic  in  quantities  of  100  pieces. 
The  $4017  is  priced  at  $30,00  for  ceramic  and 
$24  60  for  plastic  in  quantities  of  100  pieces. 

For  more  information  contact  Tom  Edel, 
Mgr,  of  Marketing  Services,  American  Micro- 
systems. Inc.,  3800  Homestead  Rd.,  Santa 
Clara,  CA  95051,  (408)  246-0330. 

CIRCLE  INQUIRY  NO.  202 


16K  RAM  Fully  Static  Memory 

Electronic  Control  Technology's  16K  RAM 
memory  board  is  a fully  static  S-100  bus  mem- 
ory board  which  utilizes  a 4K  fully  static  mem- 
ory 1C  (TMS-4044)  like  the  21L02  except  that  it 
has  lour  times  the  capacity  per  1C  package  and 
less  power  per  bit. 


Being  fully  static  eliminates  the  incompat- 
ibility with  DMA  devices  or  other  devices 
which  sometimes  occurs  with  dynamic  or 
clocked  static  memory.  All  signals  to  MOS  de- 
vices are  buffered  by  low  power  TTL  to  prevent 
damage  by  static  electricity  and  to  minimize 
capacitive  loading  on  the  bus.  Low  profile  1C 


sockets  are  provided  for  all  ICs.  The  board  has 
a solder  mask  and  a silk-screened  legend, 
2MHz  operation  is  standard  and  4MHz  is  op- 
tional at  a slightly  higher  price. 

The  16K  RAM  memory  board  kit  is  $350.  For 
more  information  contact  Electronic  Control 
Technology,  763  Ramsey  Ave,,  Hillside,  NJ 
07205,  (201)686-800. 

CIRCLE  INQUIRY  NO,  197 

Monolithic  Memories  Approved  by 
DESC  as  “QPL-H”  Supplier  of  2K 
Bipolar  PROMs 

Monolithic  Memories,  Inc.,  has  received 
QPL-ll  (Qualified  Products  List)  approval  for  its 
2048-bit  Schottky  bipolar  PRQM  from  the  De- 
fense Electronics  Supply  Center  (DESC)  In 
Dayton,  Ohio 

The  2K  PROMs  are  available  in  both  military 
flatpack  and  dual-in-line  packages.  For  cus- 
tomers ordering  these  circuits,  MMTs  Federal 
Supply  Code  (FSC)  number  is  50364.  and  its 
manufacturer  s designated  symbol  is  “CECD," 

For  more  information  contact  Paul  Franklin 
at  Monolithic  Memories.  1165  E,  Arques  Ave,, 
Sunny vaie,  CA  94086,  (408)  739-3535.  ext.  124. 

CIRCLE  INQUIRY  NO.  2Q1 

Memory  Expansion  for  PET 

PET  STORE’  is  a plug-in  memory  expansion 
module  for  the  Commodore  PET  computer, 

it  is  available  in  16K,  24K  and  32K  bytes  of 
memory  and  is  completely  mounted  within  the 
PET's  case, 

PET  STORE  has  been  designed  with  very 
low-power  memory  chips,  and  therefore  is  cap 
able  of  being  powered  by  the  existing  trans 
former  of  the  computer  without  degradation  of 
performance  of  the  computer  power  supply  or 
circuit  board. 


PET  STORE  can  be  mounted  within  the  PET 
chassis  and  connected  to  the  circuit  board 
within  a few  minute.  No  disassembly  of  the 
PET  is  required  and  all  mounting  hardware  and 
cable  is  supplied. 

PET  STORE  comes  as  an  assembled  and 
tested  unit  and  has  a six  month  warranty.  The 
memory  board  is  priced  at  $550  for  the  16K  ver- 
sion, $650  for  the  24K  version,  and  $750  for  the 
32K  version.  For  more  information  contact 
Computer  Mart  of  New  York,  Inc.,  118  Madison 
Ave,,  New  York.  NY  10016,  (212)  686-7923, 


CIRCLE  INQUIRY  NO  203 
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Portable  Datascopes  for 
Field  Troubleshooting 

Spectron  Corporation  has  two  new  light- 
weight. portable  Datascope  data  communica- 
tions tesl  instruments  for  use  in  field  trouble- 
shooting. The  two  new  models  — 0-301  and 
□ 302  — feature  large  storage  capacity  and 
speeds  up  to  72Kbps  (0-301)  and  2.5  megabits 
per  second  (0  302). 


Both  new  units  feature  a large,  ah -electronic 
buffer  in  place  of  tape,  and  a lightweight,  read- 
ily portable  package  for  easy  field  use. 

Purchase  price  of  the  D-3G1  Datascope  is 
$6,800:  the  D-3Q2  is  $11,200.  Availability  for  the 
units  is  60  days  and  120  days  ARO  respectively. 
For  more  information  contact  Spectron  Corp., 
344  New  Albany  Rd.,  Moorestown.  NJ  08057, 
(609)  234-570Q 

CIRCLE  INQUIRY  NO,  208 

New  Technical-Manager’s  Tool  Kit 

Designated  the  JTK-95,  the  kit  contains 
more  than  40  tools  selected  to  perform  a wide 
range  of  service  and  repair  tasks.  Included  are 
pliers,  cutters,  screwdrivers,  nutdrivers, 
wrenches,  soldering  equipment  and  much 
more.  Most  of  the  tools  are  mounted  on  a 
single  pallet  in  a handsome  attache-style  lool 
case  with  a rich  simulated  reptile  skin  cover. 
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and  security.  TEST/I  MS  allows  I MS/TP  pro- 
grams to  be  tested  ini  he  real  T/P  environment, 
nothing  is  simulated.  It  also  supports  IMS / 
batch  program  testing  and  provides  the  same 
complete,  concise  in  formalin  required  for 
quick  accurate  debugging. 

TEST/I  MS  requires  far  less  CPU  and  peri- 
pheral resources  and  ii  a viable  alternative  for 
replacement  of  BIS  or  BTSII.  For  more  infor- 
mation contact  John  A.  Ambler,  Chicago  Data 
Systems,  Inc.,  2805  Bulterfield  Rd„  Oak  Brook, 
IL  60521.(31 2)  325-2960. 

CIRCLE  INQUIRY  NO,  222 

Biomation  Unveils  Logic  Analyzer 
with  Unique  Display  Outputs 

The  9100  D is  a logic  analyzer  with  unique 
user  oriented,  versatile  display  outputs  for 
bench  and  field  service  applications.  The  new 
unit  is  a useful  tool  for  the  telephony  and  com- 
puter industry  field  service,  and  for  high  speed 
control  logic  design. 


MHz,  a 1024  bit  per  channel  memory  and  built 
in  combinational  triggering  and  latch  mode 
functions. 

For  more  information  contact  Biomation 
Corp.,  4600  Old  Ironsides  Dr . San  I a Clara.  CA 
95050.  Ed  Jacklitch,  (408)  988-6800. 

CIRCLE  INQUIRY  NO.  223 

New  Personality  Card  for  the  6800 

A series  of  microprocessor  personality 
cards  for  its  Microsystem  Analyzer.  Millen- 
nium Systems,  Inc.  enables  users  of  Motor- 
ola's 6800  to  perform  inexpensive  hardware/ 
software  integration  and  lault  diagnosis  of  pro 
ducts  employing  this  popular  microprocessor. 


The  bottom  of  the  case  is  free  of  partitions, 
so  when  the  tool  pallet  is  removed,  the  case 
can  be  used  as  a regular  attache  case.  The 
case  features  an  expanding  document  pouch, 
solid  brass  hardware,  and  a combination  lock 
as  well  as  a key  lock  on  one  latch. 

For  more  information  contact  Jensen  Tools 
and  Alloys,  1230  S.  Priest  Dr.,  Tempe,  AZ 
85281,  (602)968-6231. 

CIRCLE  INQUIRY  NO.  209 

On-Line  Testing  under  IMS 
Now  Available 

Chicago  Data  Systems.  Inc.,  has  available 
TEST/1  MS,  a full  facility,  on-line  program 
testing  system  for  IMS.  TEST/IMS  supports 
session'  testing,  thereby  allowing  many  dif- 
ferent. unrelated  program  errors  to  be  idenli 
tied  in  a single  test  session,  resulting  in  an  in- 
crease in  programmer  productivity, 

TEST/IMS  provides  a comprehensive 
method  of  isolating  the  test  and  productin  en- 
vironments to  ensure  overall  system  reliability 


When  used  at  the  design  stage,  the  Micro- 
system Analyzer  frees  costly  microprocessor 
development  systems  for  other  tasks.  The 
same  MicroSystem  Analyzer  can  be  employed 
for  functional  testing  and  lault  diagnosis  in 
both  production  test  and  field  service  applica- 
tions. 

The  price  of  the  EM  6300  personality  card  is 
$895.  The  basic  MicroSystem  Analyzer  in  unit 
quantities  sells  for  $1495.  Delivery  is  30  days 
ARO.  For  more  informaMon  contact  Marly 
Weisberg,  Millennium  Systems.  19020 
Pruneridge  Ave„  Cupertino.  CA  95104,  (408) 
996-9109 

CIRCLE  INQUIRY  NO.  20G 


Self-Programmable 
Logic  State  Analyzer 

The  32-channel  Model  532  Intelligent  Logic 
State  Analyzer  is  capable  of  programming  it- 
self for  automatic  operation  Using  an  Auxil- 
iary Memory  Board  which  plugs  directly  into 
the  analyzer's  internal  bus,  the  Model  532  can 
store  8 individual  tests:  one  in  RAM  and  seven 
in  UV  PROMs. 


The  RAM  position  of  the  Auxiliary  Memory 
Board  can  be  used  for  remote  testing  when  the 
Model  532  is  configured  with  its  RS-232  or 
IEEE’488  interface  boards. 

The  Model  532  has  a base  price  of  $1,5Q0. 
The  Auxiliary  Memory  Board,  the  RS-232  and 
IEEE-488  interfaces,  and  other  options  add 
$150  lo  $300,  Delivery  is  6 weeks.  For  more  in- 
formation contact  Para  ironies,  Inc.,  800  Char- 
cot Ave,,  San  Jose,  CA  95131.  (408)  263-2252, 
CIRCLE  INQUIRY  NO.  207 

CSC  LP*2  Logic  Probe 

The  most  economical  of  the  three  logic  pro- 
bes in  Continental  Specialties'  The  Logical 
Force™  is  the  versatile,  inexpensive  multi- 
family  LP-2. 

The  LP-2  boasts  a 300,000  Ohm  output  impe 
dance:  separate  HIGH  and  LOW  LED  logic 
state  readouts;  switch-selectable  DTL/TTL  or 
HTL/CMOS  operation;  and  a pulse-stretching 
PULSE-readout  LED  that  responds  with  a blink 
to  single  pulses  as  fast  as  300  nsec,  and 
flashes  at  a 3 Hz  rate  to  pulse  trains  up  to  1.5 
MHz. 


Power  is  drawn  from  the  circuit  under  in- 
vestigation. Probe  tips  and  power  connectors 
are  interchangeable  with  optional  accessory 
configurations. 

The  LP-2  Logic  Probe  is  available  at  elec- 
tronics dealers  and  distributors  worldwide  or 
direct  from  the  factory.  Price  is  $24,95.  For  fur- 
ther information  contact  Continental  Special- 
ties Corp,,  70  Fulton  Ter,.  New  Haven.  CT 
06509;  (203)624-3103. 

CIRCLE  INQUIRY  NO.  225 

Transient  Voltage  Suppressor 

A new  line  of  HDA  Power  Master  Transient 
Voltage  Suppressors  irom  W,N.  Phillips,  Inc. 
dissipates  destructive  electrical  transients 
produced  by  changing  loads,  switching  SCR 
drive  systems,  and  operation  ol  most  electrical 
equipment, 
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HDA  Power  Master  lessens  maintenance 
and  down  time,  lowers  motor  operating  temp- 
eratures, extends  solenoid  life,  improves  elec 
tronic  component  life  and  protects  delicate 
computer  circuits. 

Featuring  new  solid-state  semi-conductor 
components  which  produce  responses  within 
pico  seconds,  HDA  Power  Master  units  are 
available  in  voltages  from  120-240  volt  single 
phase  to  480  volt  3 phase.  Other  features  in- 
clude fused  protection,  high  energy  dissipa- 
tion and  an  operating  temperature  range  of 
-25-  + 75&C.  Units  are  easily  installed  and  are 
U.L,  listed. 

For  more  information  contact  Director  of 
Marketing,  W,N.  Phillips,  Inc,,  356  Bacon  St.* 
Lake  City,  Ml  49651.  {616}  839  7181. 

CIRCLE  INQUIRY  NO  226 

New  Optical  Colorimeter  Uses 
Sphere  Geometry  for 
Color  Measurement 

The  MC1G10S  is  a complete  actual  color  and 
appearance  measurement  system  that  allows 
inter-instrument  agreement  between  colori- 
meters and  between  colorimeter  and  spectro- 
photometer. With  the  MC1Q1GS  the  measure- 
ments taken  at  the  control  Site  by  the  colori- 
meter will  conform  to  the  measurements  deier 
mined  at  the  central  laboratory  or  formulation 
facility. 


The  unit  is  engineered  to  be  used  where  the 
need  for  color  and  appearance  control  is  im- 
portant For  more  information  contact  Market- 
ing Mgr,,  Color  Data  Products,  Macbeth,  Little 
Britain  Rd„  Drawer  950,  Newburgh,  NY  12250, 
(914)  561-7300, 

CIRCLE  INQUIRY  NO.  216 

8080  Microprocessor 
System  Analyzer 

The  AQ8G8Q  Microprocessor  System 
Analyzer,  a low  cost  alternative  to  in-circuit 
emulators  and  CRT  analyzers*  is  a cost  effec- 
tive, self-contained,  portable  instrument  com- 
patible with  all  8080  system  configurations. 

A fully  buffered  40  pin  clip-on  probe  con 
nects  the  AG8Q80  directly  to  the  microproces- 
sor chip  under  lest. 

The  i ndependent  hardware  design  of  I he 
AQ8080  offers  compatibility  with  all  system 
configurations  as  it  does  not  require  memory 
allocation,  address  Or  I/O  port  assignment, 
special  clock,  or  a separate  terminal.  Built-in 
controls  and  displays  permit  the  user  to  ex- 
amine or  modify  all  memory  locations,  I/O 
ports,  and  internal  microprocessor  registers, 
including  the  program  counter  and  the  stack 
pointer. 


Price  of  the  AG8Q8Q,  complete  with  buffered 
probe,  is  S2250:  delivery  is  stock  to  45  days. 
For  more  information  contact  AG  Systems, 
Inc.,  1736  Front  St.,  Yorktown  His.,  NY  10598, 
(914)  962  4264, 

CIRCLE  INQUIRY  NO.  224 

4Ve  Digit  DPMs 

Designed  to  be  totally  compatible  in  micro- 
processor and  instrumentation  applications, 
the  Series  600  4Vfc-digit  Digital  Panel  Meter  oi- 
lers a variety  of  features  including  multiplexed 
BCD  output;  true  ratio  metric  operation;  run  i 
hold  command  input;  strobe  and  busy  output; 
display  blank  and  lamp  test  inputs;  and  ±12 
Vdc  <£'  5mA  output. 


Options  include  blank  board  that  allows  ad- 
dition ol  special  circuits  with  the  DPM  pack- 
age and  a choice  of  120/240  VAC,  50/6QHZ 
power  input  or  a Iri slat  parallel  BCD  bufler. 

Price  of  the  Series  600  is  $125  in  unit  quan- 
lities  and  delivery  is  stock  to  4 weeks.  For 
more  information  contact  Dr.  Otto  Fest,  inter- 
national Microtronics  Corp.,  4016  E.  Ten- 
nessee St. , Tucson,  AZ  85714,  (602)  748-7900 
CIRCLE  INQUIRY  NO,  217 

Logic  Analyzer  for 
16-Bit  Computer  Systems 

The  Model  LA1850  is  a logic  analyzer  which 
captures  18  channels  of  data  al  speeds  up  to 
50MHz.  Designed  to  simplify  the  muhi-compo- 
nent  limilatins  of  existing  analyzers,  the 
LA  1850  features  an  integral  display  formatter, 
which  allows  the  user  to  study  timing  and  map- 
ping displays  or  binary,  HEX  or  octal  data  on 
any  oscilloscope  or  monitor. 


The  LA1350  analyzer  provides  18  channels  of 
510-word-deep  unlatched  or  latched  data  stor- 
age, plus  three  additional  qualifiers. 

The  Instrument  allows  positive  or  negalive 
logic  formatting  and  incorporates  cursor  and 
I rigger  markers,  synchronous  and  asynchro- 


nous capturing  of  signals  and  dual  thresholds 
with  EGL,  TTL  and  variable  settings. 

The  EH  Model  LA1850  is  available  from 
stock  or  within  60  days  for  $6,100  in  the  U,S,A. 
For  more  information  contact  EH  International. 
Inc,,  515  Eleventh  St,  P.G,  Box  1289,  Oakland, 
CA  94604 , (415}  834-3030. 

CIRCLE  INQUIRY  NO  210 

Digital  Signature  Controller 

LS-100  Series  Digital  Signature  Analysis  pro- 
duct family  provides  the  foundation  for  dis- 
crete, LSI  and  microprocessor  circuit  trouble- 
shooting and  repair. 

Verification  of  correct  digital  patterns  pro- 
vides GO V2 NO-GO  testing  a well  as  diagnos- 
tics. 99.99%  error  detection  accuracy;  rapid 
identification  of  bad  components,  PC  boards 
and  entire  systems  becomes  a reality. 


Options  include  remote  LED  Signature 
Display.  32-line  Multiplexer,  logic  probes, 
enhanced  software  package  and  stand  alone 
test  ability. 

Applications  include  home  computers,  in- 
dustrial and  process  control,  product  charac- 
terization and  product  testing, 

The  LS-100  expandable  series  is  available  in 
S-100,  LSI-11.  EXORciser  bus  compatible  plug- 
ins, ready  to  go.  From  $295,  delivery  is  30  days. 
For  more  information  contact  Phoenix  Digital 
Corp,,  P.O.  Box  11628,  Phoenix,  A2  8501 7,  (602} 
996-8262 

CIRCLE  INQUIRY  NO,  214 

1C  Decoupling 
PlanefPosition  Identifier 

The  Model  706-1011-01-04-00  Decoupling 
Plane/Position  Identifier  provides  discreet 
decoupling  for  an  individual  1C,  The  new  plane 
can  be  tied  to  any  voltage  level  on  the  board  to 
provide  unique  decoupling  characteristics  re- 
quired for  specific  circuits 


When  used  as  a Position  Identifier,  this  device 
wilt  show  exactly  where  an  JC  should  be  In- 
serted in  an  array  of  contacts.  This  is  par- 
ticularly helpful  in  low  density  circuits  on 
larger  boards  and  panels. 

For  more  information  contact  Cambridge 
Thermionic  Corp.,  445  Concord  Ave.,  Cam- 
bridge, MA  02138,  (617)  491-5400. 

CIRCLE  INQUIRY  NQ.  211 

The  Third  Hand 

‘'The  Third  Hand™*1  is  a sturdy  aluminum 
circuit  board  holder  of  unique  design  featuring 
one  hand  operation.  Clamped  to  the  edge  ol 
the  workbench  it  holds  the  board  at  a conven- 
ient angie  for  placing  parts  and  then  is  flipped 
forward  to  solder  parts  in  place. 
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The  vinyl  gasket  protects  the  board  from 
damage  while  holding  it  securely  in  place.  The 
open  end  design  allows  it  to  hold  circuit 
boards  of  any  size.  Can  be  left  on  bench  with- 
out taking  up  valuable  working  space. 

Retail  price  is  $9.95,  Available  from  local 
dealer  or  Studio  3,  P.O.  Box  1184L  Kailua.  HI 
96734, 

CIRCLE  INQUIRY  NO,  213 

Servo  Controller  for  Single  or  Dual 
Bridge  Load  Cells 

The  Cyber  Systems  Model  9410  Servo  Con- 
troller contains  all  the  necessary  hardware  for 
providing  closed  loop  electro-hydraulic  control 
of  applied  loads. _ 
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The  Model  9410  is  a sensible  controller, 
designed  with  a balance  of  analog  and  digital 
techniques,  each  applied  to  proper  circuit 
functions.  It  is  designed  with  built-in  circuits 
lor  calibration,  excitation  and  redundant  limit 
checking. 

For  more  information  contact  Dan  Gincig. 
Cyber  Systems,  inc.,  2031  E,  Cerritos  Ave., 
Anaheim.  CA  92306.  (714)  772-2051. 

CIRCLE  INQUIRY  NO.  221 

Digital  Thermometer  for 
Industrial  and  Commercial 
Applications 

Easy,  pushbutton  operation,  a large,  bright 
display  of  readings  and  1 *F  accuracy  from 
— 40 “ to  200  “F  or  the  centrigrade  equivalent 
are  provided  in  this  new  digital  thermometer. 


‘7  spindled  my  last  paycheck , " 


The  Model  160  F1FCN  has  an  integral  3V2 
inch  long  conical  penetration  lip  probe  for 
measuring  temperatures  of  all  solids,  liguids, 
gasses  and  air.  The  unit  is  ruggedly  built, 
battery-powered,  solid-state  with  no  moving 
parts  and  suitable  tor  factory  use. 

Price  is  $79.95.  Other  models  featuring  top 
probe  mounted  on  30  inch  cable  or  telescopic 
air  probe  are  available  for  under  3100.  For  more 
information  contact  General  Scientific  Equip- 
ment Co.,  Limekiln  Pike  and  Williams  Ave.. 
Philadelphia,  PA  19150. 

CIRCLE  INQUIRY  NO.  218 

New  Color-Coded  Instrument  Probes 

The  B&K-Precision  Model  PR-37  instrument 
probe  is  available  in  gray  or  red  colors.  The 
PR-37  Deluxe  Probe  Is  designed  for  use  with 
test  instruments  such  as  oscilloscopes  and 
frequency  counters  to  100MHz.  The  PR-37  is  a 
slim-body  probe  of  precision  light-weight  con- 
struction. 


A three  position  switch  selects  10:1  or  direct 
modes,  or  a reference  position  that  grounds 
the  tip  through  a nine-megohm  resistor. 

The  PR-37G  (gray)  and  PR-37R  (red)  are  avail- 
able for  immediate  delivery  at  local  distribu 
tors  and  are  priced  at  $38.50  each.  For  more  in- 
formation contact  B&K-Precision,  Dynascan 
Corp.,  6460  W.  Cortland,  Chicago.  IL  60635, 
(312)889-9087. 

CIRCLE  INQUIRY  NO.  220 

Portable  Temperature  Chamber 

Mi  narco’s  new  temperature  chamber  was 
specifically  designed  for  electronic  equipment 
evaluation  and  reliability  insurance. 

The  unit  features  the  temperature  displayed 
on  a half-inch,  3 Vi  digit  readout.  Temperature 
is  accurately  controlled  to  ± 1 °G  from  “60*  to 
13G*C. 


A transparent,  lightweight,  portable  cham- 
ber affords  maximum  visual  and  physical  ac- 


cess to  the  device  inside.  Over-temperature 
alarm  provides  audio  and  visual  output  as  well 
a rear  panel  signal  for  unmonitored  protection 
of  the  device  under  test.  The  controller  can  be 
operated  as  a stand-alone  digital  thermometer. 
The  unit  also  features  zero  crossing  voltage 
mode  for  heating  and  operator-variable  CO2 
rate  control  for  cooling. 

For  more  information  contact  Minntronics 
Co„  Inc.,  Mi  narco  Div,,  Dir,  of  Marketing,  2599 
White  Bear  Ave,,  St.  Paul,  MN  55109,  (612) 
770-5247. 

CIRCLE  INQUIRY  NO,  215 


Miniature  Reusable  Impact  Recorder 

The  patented  G-Mini  is  a miniature  bidirec- 
tional impact  recorder  that  can  be  attached  to 
product  or  packaging  to  record  potentially 
damaging  blows,  jolts  or  dropping  actions  that 
exceed  tolerable  limits. 


Two  mass  spring  systems  are  used  to  sense 
the  impact  acceleration  ("G " force  loads)  bi- 
directionally G-Mini’s  can  be  selected  from 
Stock  in  ranges  of  5,  10,  15,  25  and  50  "G” 
ranges  to  match  the  ruggedness  of  the  product 
or  its  packaging  limitations. 

Smaller  and  thinner  than  a book  of  matches, 
G-Minihs  can  be  placed  unnoticeably  on  or 
within  a product  or  packaging  to  aid  in  moni- 
toring in-transit  abuse  and  hidden  damage. 
G-Minis  are  also  applicable  to  product  testing 
and  determining  packaging  design  before  ship- 
ment. 

G Mini's  are  sold  for  $5.00  and  come  with 
technical  data  covering  a multitude  of  applica- 
tions, For  more  information  contact  Vexilar. 
Inc.,  9345  Penn  Ave.  So.,  Minneapolis.  MN 
55431. 

CIRCLE  INQUIRY  NO.  212 

Wave  Form  Function  Generator 

The  Model  350  Precision  Low  Frequency 
Generator  is  a digitally  synthesized  waveform 
function  generator.  The  unit  uses  a crystal  con- 
trolled clock  and  digital  synthesis  techniques 
to  generate  Sine,  Square,  Triangle,  Ramp, 
Haver-sine.  Have-square,  Haver-triangle  and  in- 
verted waveforms. 


The  Model  350  has  nine  frequency  ranges 
with  three  digit  resolution  providing  an  overall 
frequency  range  of  10  nanoHz  (3.17  years)  to 
999  Hz. 

The  basic  Model  350  is  priced  at  $1,400,  FOB 
Hillsboro,  OR.  Delivery  is  60  days  ARO,  For 
mor  einformation  contact  Joe  Foster,  Exact 
Electronics  Inc..  455  S.E.  2nd  Ave.,  Hillsboro, 
OR  97123,  (503)  648-6661, 

CIRCLE  INQUIRY  NO.  219 
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Intelligent  Power  Strip 

The  Intelligent  Power  Strip  allows  a com' 
puter  to  control  up  to  four  high  power  devices. 
TTL  logic  level  lines  make  interfacing  with  a 
computer  simple.  The  IPS  allows  phase  corv 
trot,  letting  software  control  motor  speeds  and 
dim  lights.  It  also  allows  simple  ON/GFF  con- 
trol and  random  or  zero  voltage  switching  of  all 
common  household  appliances. 


One  of  I he  power  outlets  provides  the  IPS 
the  capability  of  allowing  the  driving  computer 
to  turn  itself  off.  All  inputs  from  (he  computer 
are  optically  decoupled  to  protect  the  com 
puter  hardware.  Full  protection  against  power 
failure  and  voltage  surges  is  also  provided. 

The  IPS  sells  lor  $129.50  and  comes  fully 
assembled  with  a 5- foot  power  cord  and  an  ap- 
plications  manual.  For  more  information  con- 
tact Research  Computer  Systems,  P.O.  Box 
1214.  Richardson,  TX  75080, 

CIRCLE  INQUIRY  NO.  233 


Power  Supplies  for 
Non-Volatile  Memory 

The  DS151  series  of  switching  power  sup- 
plies are  designed  especially  tor  small  com- 
puter and  other  manufacturers’  marketing  pro- 


signal  as  a standard  feature.  Should  a power 
failure  of  one  half  cycle  occur,  the  TTL  com- 
patible  power  fail  signal  wards  the  computer 
that  primary  AC  power  has  been  lost.  This 
allows  the  designer  to  provide  for  storing  his 
program  in  non-volatile  memory.  The  power 
supply  is  designed  to  continue  providing 
energy  to  the  computer  during  the  transfer 
period,  which  can  usually  be  accomplished  in 
milliseconds. 

The  power  fail  series  is  priced  at  $194  in  pro- 
duction quantities.  Prototype  quantities  are 
available  at  5289  and  delivery  is  2-3  weeks 
ARO.  For  more  in  format  i no  contact  Robert  J. 


Fain,  Digital  Power  Corp,.  2060  The  Alameda, 
San  Jose,  CA  95126,  (408)  246-4337. 

CIRCLE  INQUIRY  NO.  229 

Line  Surge  Suppressors 

The  ND  200  series  of  Line  Surge  Suppres- 
sors provide  extremely  fast,  wide-band  protec- 
tion ol  AC  powered  equipment  from  destruc- 
tive, high-energy  surges  and  transients. 


The  ND  200  Line  Surge  Suppressor  provides 
an  economical  means  of  protecting  valuable 
equipment.  Protection  is  accomplished  by  vir- 
tually instantaneous  absorption  of  excess  tran- 
sient energy  by  a state-of-the-art  suppression 
device.  A supplemental  ferrite  filter  reduces 
spikes  and  transients  which  fail  below  the 
level  of  l he  suppressor. 

For  more  information  coniact  Novadyne 
Inc.,  11702  Trask  Ave.,  Garden  Grove.  CA 
92643,  (714)636-4620. 

CIRCLE  INQUIRY  NO.  231 


Same  day  shipment.  First  line 
parts  only,  Fad  or  y tested. 
Guaranteed  money  back.  J 
Quality  1C  s and  other 
components  at  factory  prices. 


INTEGRATED  CIRCUITS 
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Anal yia  Kit  1439.80 

MfrdM  ID  Triguer  E*panftr  Kit  5229.60 
Model  15Q  Bus  Grabber  Kh  5369.00 


New  Cos  mac  Super  "ELF’  256  Bytes  of  RAM.  audio  amp.  & spkr.  Detailed 

RCA  CMOS  expandable  to  64K  microcomputer  assy.  man.  w/PC  board  & alt  parts  tally  socketed. 

w.'HEX  keypad  in  pul  and  video  output  for  graphics.  Comp.  Kit  Si  06 .95.  High  address  display  option 

Jusi  turn  on  and  start  loading  your  program  using  8.95;  Low  address  display  option  9.95,  Custom 

the  resident  monitor  on  ADM,  Pushbutton  selec-  hardwood  cab.,  drilled  Irani  panel  19.75:  Nrcad 
bon  of  all  lour  CPU  modes.  LEO  indicators  o(  Battery  Backup  Kit  w/all  parts  4.95;  fully  wired  & 1 

current  CPU  mode  and  four  CPU  states.  Single  lested  in  oabinei  151,70:  1802  software  club, 

step  op,  for  program  debug.  Built  in  pwr.  supply.  10-12  pg.  monthly  publication  12.00  per  yr 

Auto  Clock  Kit  $15.95 

DC  clock  wild  4^.50"  displays.  Uses  National 
MA'IQU  module  with  alarm  option,  includes 
light  dimmer,  crystal  lim-ebase  PC  boards. 
Fully  regulated,  comp,  instructs.  Add  $3.95 

Video  Modulator  Kit  $8,95 

Convert  your  TV  set  into  a high  quality  monitor 
without  aflectlng  normal  usage.  Complete  kit 
with  lull  instructions. 

tor  beaublul  dark  gray  case.  Best  value  any- 
where. 

RCA  CosmacVIP  Kit  S275.00 

4K  Elf  Expansion  Board  Kit  with  Cassette  l/F  $79.95 

Available  on  board  options:  IK  super  ROM  monitor  $19,95.  Parallel  I/O  port  57,95,  R5232  l;f  53.50, 
TTY  20  ma  l/F  $1.95,  S-10D  Memory  l/F  $4.50, 

Tiny  Basic  for  ANY  1802  System 

Cassette  $10.00  Clf  ~nv  n„  Object  code  listing  or 

L on  ROM  Monitor  $30.00  St,pef  Elf  0WVQrs  take  30  ,?off'  paper  tape  with  manual  $5.50 

1 ”7  0 | I-*  I j n d ^ f A |Lj|  n n't  a ■>  Ljl  n >il  ri  ri  4 1 

Video  computer  with  games  and  graphics 

/ B lU  upOaic  MdSIGr  MdfMIdl 
1975  1C  Update  Master  Manual  S3D.00 

Compile  fC  dal  a selector  2175  pg  Master  ref- 
erence guide.  Over  42.000  cross  relerences. 
Free  update  service  through  1976.  Domestic 
postage  $3,50.  Foreign  56,00.  Final  1977 
Master  closeout  $15.00 

Sinclair  Vh  Digit  Multimeter 

Balt.  oper.  7 mV  and  .IN A rESpluiioc.  Resis- 
tance to  20  meg.  1%  accuracy.  Small,  portable, 
completely  assem.  in  case.  1 yr.  guarantee. 

$59,95 

TERMS:  $5.00  m in.  order  U.S.  Funds.  Calif  residents  add  6%  tax.  BankAmericard  and  Master  Charge  accepted-  Shipping  charges  will  be  added  on  charge  cards. 
l FREE:  Send  for  your  copy  of  our  NEW  1978  QUEST  CATALOG.  Include  24$  stamp  J 
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Hi-Rel  Switching  DC  Power  Supplies 

The  Model  SWS  750  line  Is  rated  at  750 
watts.  The  units  are  available  in  five  models, 
providing  5, 12,  I5r  24  and  28  volts  DC,  from  28 
to  150  amps. 


These  switchers  are  designed  for  the  lowest 
possible  parts  count  consistent  with  maximum 
reliability  and  performance.  This  improved 
MTBF,  coupled  with  soft-start  circuitry,  signi- 
ficantly extends  the  service  life. 

Other  features  include  over-temperature  pro- 
tection, low-input  shutdown  protection  and  full 
load  burn-in.  The  SWS  750  models  are  priced  at 
$675  each  and  are  available  with  8-week 
delivery.  For  more  information  request  new 
Bulletin  from  Standard  Power,  Inc.,  1400  S. 
Village  Way,  Santa  Ana,  CA  92705,  (714) 
558-8512, 

CIRCLE  INQUIRY  NQ.  234 

High  Reliability,  Patented, 
Switching  Power  Supply 

The  'Black  Demon"  series  are  patented  A C. 
to  D.C.  and  D C.  to  D.G.  high  frequency  switch- 
ing power  supplies  with  an  MTBF  of  70,000 
hours. 


These  PWM  inverter  type  supplies  employ 
an  exclusive  one  switch  transistor  circuit.  Con- 
trol is  achieved  by  a single  D.C.  voltage. 
Because  of  the  simplicity  of  the  power  and 
control  functin,  a significant  increase  in  power 
density  ts  achieved. 

Prices  range  from  $338,10  in  unit  quantities 
down  to  $226.95  in  quantities  of  10-24  For 
more  information  contact  Adtech  Power.  Inc,. 
1621  S.  Sinclair  St.,  Anaheim.  CA  92806,  (714) 
634-9211. 

CIRCLE  INQUIRY  NO.  228 

Lightweight  High-Efficiency  Power 
Supply  for  2 Floppies 

The  AED  201  is  designed  specifically  to  pro- 
vide the  special  DC  power  range  required  to 
operate  floppy  disk  drive  subsystems  incor- 
porating from  one  to  two  disk  drives. 

Output  Is  + 5V  @ 5A,  — 5V  # -7 A,  + 24V  @ 
2,8A.  The  unit  has  foldback  current  limiting  on 
+ 5V.  and  is  designed  to  meet  UL  478. 


Power  is  provided  for  drive  electronics,  for- 
matter, associated  interface  circuitry.  The  unit 
weighs  only  7.5  lbs.  max,  and  has  microproces- 
sor capabilities. 

Price  is  $77  in  production  quamities/80c  per 
watt.  For  more  information  contact  Advanced 
Electronics  Design,  Inc..  P.O,  Box  61779,  Sun- 
nyvale, CA  94088,  (408)  733-3555,  ext.  16, 
CIRCLE  INQUIRY  NO.  227 

Multi-Output  Microprocessor 
Power  Supply 

Designed  especially  for  Series/80  micro- 
processor boards  or  other  microprocessor  sys 
terns,  the  BLC  635  is  a new  multi  level  power 
supply  that  combines  precise  line  and  load 
regulation  with  current  lirnilng,  over-voltage 
protection  and  power-failure  detection. 


An  AC  power  failure  detection  circuit  sup- 
plies a TTL  compatible  high-level  signal  when 
line  voltage  drops  10  percent  below  normal. 
The  BLC  635  with  cables  for  the  Series/80 
products  is  priced  at  $460.  OEM  quantify  dis 
counts  are  available.  Delivery  is  off  the  shelf. 
For  more  information  contact  National  Semi- 
condutor  Corp.,  Computer  Products  Group, 
2900  Semiconductor  Dr,  Santa  Clara.  CA  95051 . 

CIRCLE  INQUIRY  NO,  230 

Triple  Output  Power  Supply 
for  Four  Floppies 

The  AED  101  is  a high-efficiency  power  sup- 
ply designed  specifically  to  provide  the  special 
DC  power  range  required  to  operate  floppy 
disk  drive  subsystems  incorporating  from  one 
to  four  disk  drives. 


Output  is  + 5V  at  12A,  —12V  at  JA,  + 24V  at 
3.5A.  The  unit  is  compact  in  design  and  weighs 
only  10,5  lbs,  max.  Other  features  include  fold- 
back  current  I i mi  ling,  switching  regulation  on 
+ 5V  and  UL  478  recognized. 

Power  is  provided  for  drive  electronics,  for- 
matter. associated  interface  circuitry.  Price  is 
$137.50  in  production  quantities/90c  per  watt. 
For  more  information  contact  Advanced  Elec 
ironies  Design,  Inc.,  P.O.  Box  61779,  Sunny- 
vale, CA  94088,  (408)  733  3555,  ext.  16. 

CIRCLE  INQUIRY  NO,  232 


CsmponE 


Wire  Wrap  Board 

Technical  Micro  Systems  has  announced 
the  first  in  a series  of  products  designed  for 
use  with  Texas  Instruments  TM  990/1 00M 
Microcomputer. 


The  TMS  WWB  (Wire  Wrap  Board)  holds  63 
14-20  pin  ICs.  Dedicated  power,  ground  and 
decoupling  are  provided  for  20-pin  ICs.  Con- 
nections to  the  100  pin  edge  card  fingers  are 
via  wire  wrap  sockets.  Additional  I/O  is  provid- 


ed via  3M  connector  locations  at  the  top  of  the 
board. 

Price  is  $65.00.  Delivery  is  stock.  For  more 
information  contact  Paul  Cloud,  Technical 
Micro  Systems,  17935  Sky  Park  Cir.,  Suite  K,  Ir- 
vine, CA  92714,  (714)  549-3991. 

CIRCLE  INQUIRY  NO.  248 

Prototype  Boards  for  Heath  H-8 

Celetron  has  made  available  prototype 
boards  for  the  Heath  H-8  computer  system  in 
both  the  general  purpose  type  lor  point-lo- 
point  wiring,  and  a wire  wrap  version. 

The  general  purpose  type  is  priced  at  $29,95 
and  is  designated  as  PC  1190  PC  1191  is  for 
extreme  high  density  applications.  Priced  at 
$34.95,  it  can  only  be  used  with  wire  wrap 
sockets. 

The  boards  come  with  the  appropriate  moun- 
ting bracket,  as  well  as  the  connectors  that 
plug  into  the  Heath  H-8  bus. 

PC  1204  is  an  extender  board  for  the  Heath 
H-8  system  and  is  available  for  $24.95. 

A 24x80  video  board  of  the  memory  map  type 
with  its  own  on-board  RAM  and  a direct  inter- 


face to  a parallel  keyboard  will  be  available 
shortly. 

The  prototype  boards  and  the  extender 
board  are  stock.  For  more  information  contact 
Celetron.  P.O,  Box  6215,  Syracuse,  NY  13217. 
(315)  422  6666. 

CIRCLE  INQUIRY  NO,  236 

AVA  Introduces  Hew  RF 
Video  Adapter  Line 

AVA  Electronics,  manufacturer  of  equip- 
ment and  parts  for  the  CATV:  MATV,  CCTV  and 
CB  markets,  announces  the  introduction  of 
their  new  RF  Video  Adapter  Line. 

The  full  line  wilt  contain  over  forty  adaptors 
and  accessories  suitable  for  home  and  profes- 
sional video  application.  The  adaptors  over 
four  series  of  connectors:  Phono,  BNG,  UHF 
and  F. 

Send  for  the  free  #478  catalog  sheet  describ- 
ing these  products  in  detail:  AVA  Electronics 
Corp.,  242  Pembroke  Ave„  Lansdowne,  PA 
19050, 

CIRCLE  INQUIRY  NO,  230 
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$16.00  Canada/Mexico;  $24.00  Foreign. 
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PLANNING  TO  MOVE? 
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Multiplier-Divider  is  in  14-Pin  DIP 

The  new  4214  differential-input  multiplier- 
divider  offers  guaranteed  accuracy  as  low  as 
0.5%  and  a noise  spec  of  120uVrms  (10Hz  to 
10kHz).  Its  price  of  $22.50  in  100’s  is  the  lowest 
published  price  for  0.5%  accurate  multiplier- 
divider  in  a 14-pin  DIP. 


Because  the  unit’s  thin-film  resistors  are 
laser  trimmed  to  precise  values,  no  external 
components  are  needed  to  “fine  tune.”  This 
fact,  plus  the  convenience  of  the  14-pin  pack- 
age, make  the  4214  a highly  reliable,  cost  effec- 
tive solution  to  analog  multiplication  problems. 

Four  versions  are  available  to  meet  various 
requirements  for  accuracy,  offset  voltage,  drift 
and  temperature  range.  For  more  information 
contact  Naresh  Shah.  Product  Manager,  Burr- 
Brown.  International  Airport  Industrial  Park, 
Tucson,  AZ  85734,  (602)  746-1111. 

CIRCLE  INQUIRY  NO.  239 


Designed  to  replace  ten  turn  potentiometers. 
Thumbpot  has  the  advantage  of  in-line  digital 
readout,  perfect  resettability  and  rapid  data  en- 
try. A wide  range  of  options  are  offered,  includ- 
ing lighting,  decimal  points,  special  marking, 
fast-mount  hardware  and  gloss  or  matte 
finishes. 

Standard  .1  resolution  (3-station)  1%  ac- 
curacy, 10K  ohm  unit  is  $18.75  in  100  piece 
quantite.  Delivery  is  6 weeks  ARO.  For  more  in- 
formation contact  EECO.  1601  E.  Chestnut 
Ave..  Santa  Ana.  CA  92701,  (714)  835-6000 
Switches. 

CIRCLE  INQUIRY  NO.  241 

Hexadecimal  Display  Digit  — 64$ 

The  four  lines  of  each  triangular  digit  are 
binary  weighted.  The  dard  spot  in  each  line  is 
an  LED.  A lit  LED  indicates  the  respective  line 
is  active.  LEDs  can  be  driven  directly  from  7493 
counters  or  equivalent  devices  — no  dedicated 
drivers  needed. 


A A A A 


Matrix  Printhead 

The  UMI  Mark  IV  OEM  matrix  printhead  is 
designed  specifically  to  satisfy  the  need  for 
companies  that  are  vertically  integrating  in 
their  peripheral  products.  The  UMI  MARK  IV 
OEM  printhead  is  designed  for  heavy  duty  use 
and  can  be  easily  integrated  into  any  new  or 
existing  printer  design. 


The  low  unit  cost  and  the  toleration  to  print 
gap  variations  make  the  printhead  an  ideal 
choice  for  anyone  interested  in  filling  the  need 
for  low  cost  high  reliability  printers  for  the 
booming  microcomputer  industry. 

Delivery  in  OEM  quantities  will  start  in  July 
1978;  evaluation  units  are  available  now.  For 
more  information  contact  Joseph  Ku.  Univer- 
sal MicroPrinters,  Inc.,  1155C  Chess  Dr.,  Suite 
F,  Foster  City.  CA  94404.  (415)  574-8855. 

CIRCLE  INQUIRY  NO.  249 


New  Economy  “Snap  Fit”  LED’s 

Model  EL-41  LED's  are  ideally  suited  for  high 
volume,  low  cost  applicatons.  They  mount 
from  the  rear  in  a W (.187  ± .02)  clearance  hole 
without  mounting  hardware.  Their  ribbed  body 
easily  snaps  into  panels  ’A”,  3ih6”  or  thick 
thereby  providing  for  simple  installation. 


The  new  EL-41  s feature  bright  red  Hewlett 
Packard  LED’s  and  high  impact  butyrate  plas- 
tic bodies.  They  are  availablein  5 body  colors, 
bi-pins  or  leads. 

EL-41  LED's  are  60c  each  in  quantity.  Deliv- 
eries on  small  quantities  within  7 days.  For 
more  information  contact  Ledco™  Div.,  Wil- 
brecht  Electronics.  240  Plato  Blvd.,  St.  Paul, 
MN  55107,  (612)  222-2791. 

CIRCLE  INQUIRY  NO.  237 

Voltage  Divider  Offered  in  Colors 

Thumbpot,  an  incremental  voltage  divider  in 
a thumbwheel  switch  assembly,  is  offered  in 
white  and  gray. 


The  advantage  of  the  triangular  digits  — 
they  are  easily  written.  Only  two  require  lifting 
the  pen  from  the  paper.  It  takes  one  day  to 
learn  to  read  the  digits  with  the  same  facility 
with  which  conventional  digits  are  read.  A pair 
of  digits  provide  convenient  readout  for  an 
8-bit  word. 

Restriction  to  decimal  is  no  problem.  Try 
them.  If  you’re  not  satisfied,  return  them  within 
16  days  and  receive  a full  refund.  Standard 
item  is  an  8-digit  strip. 

For  more  information  contact  CCIC.  4719 
Squire  Dr..  Indianapolis,  IN  46241. 

CIRCLE  INQUIRY  NO.  240 

Optic-Electronic  Sensor 

An  optic-electronic  sensor  with  built-in  relay 
or  triac  output  features  exceptionally  small 
size.  The  sensor  is  a highly  reliable,  self-con- 
tained control  unit  for  conveyors,  automatic 
doors,  barriers  on  machinery,  position  detect- 
ing and  counting. 


Both  the  emitter  and  receiver  of  the  sensor 
are  contained  in  a housing  measuring  only  1.6” 
x 2.4”  x .5”  and  weighing  7 ounces.  A modu- 
lated infra-red  beam  from  the  emitter  is  fo- 
cused. reflected  back  and  refocused  onto  a 
phototransistor  detector.  This  signal  is  ampli- 
fied. demodulated  and  used  to  switch  a S.P.D.T. 
output  relay  or  all  solid  state  triac.  The  relay  is 
energized  when  the  light  beam  is  uninter- 
rupted. Operation  range  is  to  10  ft.,  and  the  pro- 
cess is  unaffected  by  ambient  light. 

Write  for  Bulletin  RT6,  Gould  Inc.,  Controls 
Division,  R.B.  Denison  Operation.  103  Broad- 
way. Bedford,  OH  44146,  (216)  232-8200. 

CIRCLE  INQUIRY  NO.  244 


A/D  Converter  Subsystem 

yA9708  is  a low  cost  monolithic  6-channel, 
8-bit  converter  subsystem,  designed  for  use 
with  MOS  microprocessors  like  the  F3870  and 
the  F6800. 

It  provides  8-bit.  ± V2  LSB  conversion  in 
300^s,  featuring  auto  zero,  full-scale  correction 
and  ratiometric  conversion  capabilities. 


The  device  uses  the  microprocessor  system 
to  provide  the  necessary  addressing,  timing 
and  counting  functions  and  includes  a one  8 
decoder,  8-channel  analog  multiplexer,  sample 
and  hold,  output  comparator  on  a single  mono- 
lithic chip  packaged  in  standard  16-pin  plastic 
or  ceramic  DIP. 

For  more  information  contact  Fairchild 
Camera  and  Instrument  Corp..  313  Fairchild 
Dr..  Mountain  View.  CA  94042. 

CIRCLE  INQUIRY  NO.  235 

Little  Dipper™  DIP  Inserter 

Techni-Tool’s  new  Little  Dipper  line  of  DIP 
inserters  has  been  expanded  to  four  models. 
Now  available  for  delivery  are  models  for  8-10. 
14-16.  28  and  40  pin  DIP  configurations. 
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This  unique  line  of  1C  inserters  are  the  fash 
est  manual  inserters  on  the  market.  Features 
include  rugged,  non-wearing  construction  and 
self-aligning  characteristics.  There  is  adjust- 
able center  spacing  for  manufacturer's  toler- 
ances. No-stress  insertion  and  static  control 
are  of  interest  to  handlers  of  MOS  and  CMOS 
devices. 

For  more  information  contact  Techni-Tool, 
Inc.,  Apollo  Fid.,  Plymouth  Meeting,  PA  19462, 
(800)  523-7798. 

CIRCLE  INQUIRY  NO.  245 


Connectors  Speed  RibboivCable 
Termination  in  Microcomputer 
Systems,  Instrumentation 

Two  series  of  planar  ("ribbon")  cable  con 
neclors  designed  for  use  in  microcomputer 
systemsH  minicomputers,  and  stand-alone 
logic  assemblies  and  backpanels,  as  well  as  i 
wide  variety  of  test  and  measurement  hard- 
ware, are  available  from  Spectra-Strip. 


The  firsl  of  the  planar  cable  connectors  are 
the  804  Sries  IDC  DIP/Sockel  connectors  with 
fixed  insulation-displacing  contacts  for  easier, 
more  reliable  mass  termination  at  a lower  in- 
stalled cost. 

The  second  of  the  planar  cable  connetors 
are  the  805  Series  IDC  DlP/Plug  connectors 
which  conveniently  insert  into  1C  sockets  and 
provide  planar  cable  interconnection  to  PC 
boards. 

For  prices  and  further  information,  contact 
John  Stafford,  Connector  Product  Manager, 
7100  Lampson,  Garden  Grove,  CA  92642. 

CIRCLE  INQUIRY  NO.  246 


New  Cost  Effective  LED  Display 

National  Semiconductor  Corp,  has  a 3-digit 
monolithic  GaAsP  LED  display  which  utilizes 
cost  effective  PC  board  mounting  instead  of 


dual  in-line  molded  packaging  In  quantities  of 
100,  the  0,100  inch  (2.54  mm)  NSA0038  is  priced 
at  $2.20. 


The  Thinner  PC  board  mounting  offers 
substantial  space  savings,  making  the 
displays  appropriate  for  timers,  event 
counters,  digital  Instruments,  and  other  ap- 
plications where  space  is  at  a premium. 

The  common  cathode  multiplexed  display 
has  a minimum  peak  current  of  2.5  mA  per  seg- 
ment and  a typical  digit  light  intensity  of  2,96 
mcd  at  peak  current.  Delivery  is  from  stock. 

For  more  information  contact  National 
Semiconductor  Corp.,  2900  Semiconductor  Dr, 
Santa  Clara.  CA  95051,  (408)  737-5153,  Michael 
Fiske. 
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High-Performance  Modules 
Simplify  Test  Fixturing 

A line  of  high-performance  source  and 
measurement  modules  simplify  building  of 
test  fixtures  for  complex  automatic  test  equip- 
ment, The  modules,  suitable  for  testing  inte- 
grated circuits  and  logic  assemblies,  provide 
standard,  tested  funclions  that  previously  had 
to  be  developed  inhouse  by  test  systems  engi- 
neers. 


The  first  eleven  modules  offered  include 
high  speed  and  high  voltage  drivers,  current-to- 
voltage  converters,  comparators,  and  input/ 
output  switches.  Two  modules  provide  excep- 
tional 600  picosecond  risetimes  for  driving 
high  speed  ECL  circuits. 

The  modules  are  available  from  stock  at  EH 
distributors,  or  from  EH  International  at  prices 
ranging  from  $90  for  the  high  speed  drivers  to 
$275  for  the  high  speed  voltage  comparators. 
For  more  information  contact  EH  Interna- 
tional, Bruce  Brough  (415)  326  6141  or  John 
Long  (415)  834-3030. 

CIRCLE  INQUIRY  NO,  242 

Universal  Switching  Regulator 
Subsystem 

The  uA78S40  is  a Monolithic  Regulator  Sub- 
system consisting  of  all  the  active  building 
blocks  necessary  for  switching  regulator  sys 
terns.  The  device  consists  of  a temperature- 
compensated  voliage  reference,  a duty-cycle 
controllable  oscillator  with  an  active  current 
limit  circuit,  an  error  amplifier,  high-current, 
high-voltage  output  switch,  a power  diode  and 
an  uncommitted  operational  amplifier. 


The  device  can  drive  external  npn  or  pnp 
transistors  when  currents  in  excess  of  1.5A  or 
voltages  in  excess  of  40V  are  required.  The 
device  can  be  used  for  step  down,  step  up  or 
inverting  switching  regulators  as  well  as  for 
series  pass  regulators.  It  features  wide  supply 
voltage  range,  low  standby  power  dissipation, 
high  efficiency  and  low  drift.  It  is  useful  for  any 
stand  alone,  low  part  count  switching  system 
and  works  extremely  well  in  battery  operated 
systems. 

For  more  information  contact  Fairchild 
Camera  and  Instrument  Corp.,  313  Fairchild 
Or.,  Mountain  View.  CA  94042,  (415)  962-4903. 
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New  Book  Published  in 
Addison-Wesley  Series 
in  Computer  Science 

If  you  intend  to  write  programs  in  PASCAL- 
— a widely  accepted  and  useful  language  that 
can  be  efficiently  implemented  and  is  an  ex- 
cellent teaching  tool  — then  Programming  In 
PASCAL,  by  Peter  Grogono.  is  a must. 

The  author  states  that  professional  program- 
mers spend  a lot  of  time  revising  programs 
written  by  themselves,  or  others,  and  if  Ihey  do 
not  fully  understand  these  programs,  their  at 
tempts  at  revision  will  eventually  ruin  them. 
Grogono  stresses  a point:  learn  how  to  read 
and  modify  programs  equally  as  well  as  how  to 
write  them, 

The  programs  that  Grogono  uses  in  his  book 
are  short,  simple,  and  complete  working  pro- 
grams; they  are  not  trivial  and  may  require  a 
fair  amount  of  work.  A superficial  understand- 
ing of  these  programs  can  be  obtained  by  read- 
ing them,  bui  the  author  specifies  an  attempt 
should  be  made  to  improve  them. 


Programming  in  PASCAL  is  a book  which 
communicates  to  the  reader,  the  essence  of  ef- 
fective programming.  It  is  especially  suited  for 
compuier  science  majors'  study  of  theoretical 
concepts. 

Price  of  the  book  is  $9,95,  For  more  informa- 
tion contact  Addison  Wesley  Publishing  Co., 
Inc.,  Reading,  MA  01867,  (617)  944-3700.  ext, 
396.  Margo  La  Pietro. 

CIRCLE  INQUIRY  NO.  251 

Logic  Analyzer  Application  Literature 

The  employment  of  general  purpose  logic 
analyzers  lo  solve  microprocessor  problems  is 
the  topic  of  a new  application  note  from  |he 
Biomation  Division  of  Gould.  Inc. 

The  brochure  presents  a practical,  problem- 
equipment  solution  approach  to  troubleshoot 
ing  microprocessor-based  systems  utilizing 
the  company's  1650-D  logic  analyzer,  116  dis- 
play control  accessory  and  two  10-TC  probe 
pods. 

The  application  note  uses  detailed  diagrams 
and  'scope  CRT  photos  to  help  the  reader  easi- 
ly step  through  the  program  execution. 


To  obtain  a copy  of  this  application  note, 
contact  Bob  Lorentzen,  Applications  Engineer. 
Digital  Instruments,  Goufd-Biomation.  4660 
Old  Ironsides  Dr„  Santa  Clara,  CA  95050, 
CIRCLE  INQUIRY  NO.  250 

Application  Notes  on  Liquid  Crystal 
Displays  offered  by  Beckman 

New  six-page  application  note,  ' Liquid  Crys- 
tal Displays  — Principles  of  Operation.  Con- 
struction, and  Application,  ’ is  offered  by  Beck- 
man Instruments.  Inc,  The  bulletin  presents 
practical  information  on  LCDs  and  specific  de- 
sign details  that  applicatin  engineers  require. 
Sections  cover  electrical  characteristics,  ap- 
plication circuits,  and  mounting. 

Diagrams  illustrate  display  construction  and 
operation,  response  time,  five  driving  tech 
niques,  and  four  mounting  schemes. 

The  LCD  Application  Note  is  free  on  request 
from  Beckman  Instruments,  Inc.,  Technical  In- 
formation Section,  Helipot  Div,,  2500  Harbor 
Blvd.,  P.0  Box  3100,  Fullerton.  CA  92634, 
CIRCLE  INQUIRY  NO,  255 
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New  Catalog  from  PAiA  Electronics 

PAiA’s  newest  24-page  catalog  lists  dozens 
of  useful  and  interesting  Kits  for  the  musician/ 
experimenter.  Featured  in  the  catalog  are  the 
most  recent  additions  to  the  PAiA  line;  Digital 
Computer  Controlled  Electronic  Music  Synthe- 
sizers, Orchestral  String  Synthesizer,  low  cost 
Video  Display  module  and  Single  Board  Com- 
puter. Perennial  favorites  such  as  the  Gnome 
Micro-Synthesizer  and  a wide  variety  of  special 
effects  devices  are  also  shown. 

The  catalog  is  available  without  charge.  For 
a copy  or  more  information  contact  Linda 
Simonton.  PAiA  Electronics.  Inc.,  1020  W. 
Wilshire  Blvd..  Oklahoma  City,  OK  73116. 

CIRCLE  INQUIRY  NO.  252 

Boschert  Offers  Technical  Brochure 
On  Power  Supply 

A technical  brochure  on  power  supplies  is 
now  available  from  Boschert  Inc.,  manufactur- 
er of  power  supplies  over  the  25  to  400  watt 
output  range. 

The  brochure  describes  the  pros  and  cons  of 
designing  with  switching  power  supplies  and 
the  features  of  each  type.  It  also  describes 
typical  applications  of  switching  power  sup- 
plies in  CRT  systems,  electromechanical  sys- 
tems, microprocessor-based  systems,  and 
large  muleiple  supply  systems.  Also  included 
is  a description  of  Boschert’s  capabilities  as  a 
power  supply  manufacturer. 

The  brochure  is  available  from  Boschert  Inc.. 
384  Santa  Trinita  Ave..  Sunnyvale,  CA  94086. 

CIRCLE  INQUIRY  NO.  253 

Technical  Bulletin  Describes 
Beckman  Gas  Discharge  Displays 

Four-page  technical  bulletin  describes 
Model  SP-451  screened-on-glass.  gas  dis- 
charge displays  capable  of  messages  consist- 
ing of  up  to  16  alphanumeric  characters  0.5 
inch  (12,77  mm)  high. 

Diagrams  illustrate  the  55  commonly  used 
characters,  segment  designations,  and  a typi- 
cal multiplex  application.  Outline  drawings 
detail  the  display  package  and  edgeboard  con- 
nector. Tables  organize  recommended  operat- 
ing conditions  and  connector/segment  inter- 
connections. 

For  a copy  of  the  SP-451  bulletin  contact 
Beckman  Instruments,  Inc..  Information  Dis- 
plays Operations.  350  N.  Hayden  Rd..  P.O.  Box 
3579.  Scottsdale.  AZ  85257. 

CIRCLE  INQUIRY  NO.  254 

Radio  Shack  Computer  User  Notes 

The  versatile  Radio  Shack  TRS-80  computer 
will  be  supported  by  a nonprofit,  no-advertising 
users'  newsletter,  publishing  as  often  as  once 
a month.  Radio  Shack  Computer  User  Notes 
will  serve  both  neophite  and  experienced  com- 
puterists. 

Being  independent  of  Radio  Shack,  the  user 
notes  will  be  in  a position  to  quickly  dissemi- 
nate news  of  interest  to  TRS-80  owners, 
whether  or  not  it  is  from  Tandy,  other  vendors, 
or  from  computer  users. 

Users  needing  help  with  their  programming 
or  systems  can  question  a world-wide  group  of 
TRS-80  experts.  People  with  opinions  to  ex- 
press now  have  space— and  a medium  — avail- 
able. Those  with  programs,  accessories,  or 
other  publications,  whether  commercial  or 
another  user,  have  free  use  of  user  notes'  col- 
umns. 

The  editors  also  publish  a word  processing 
newsletter,  as  well  as  user  notes  Jor  S-100  and 
S-50  buses.  Word  Processing  has  a series  on 
how  to  convert  typewriters  into  computer 
printers,  the  Radio  Shack  user  notes  is  S10  U S. 
($18  U.S.  overseas)  for  12  issues:  Word  Pro- 
cessing is  $12.95  U.S.  (S20  U.S.  overseas)  for  12 
issues;  S-100  and  S-50  publications  are  $5  U.S. 
($10  U.S.  overseas)  for  6 issues.  Checks  should 
be  payable  to  Bookmakers,  Box  158.  San  Luis 
Rey.  CA  92068. 
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New  Book  on  Games 

BASIC  Computer  Games:  Microcomputer 
Edition,  edited  by  David  H.  Ahl  contains  102 
classic  computer  games,  every  one  in  standard 
microcomputer  BASIC;  every  one  complete 
with  large,  legible  listing,  sample  run  and 
descriptive  notes. 


Basic 

Computer 

Carnes 

fito  aconiputer  COM  ton 
O^Md  H,  Aftt 


All  the  classics  are  in  here:  Super  Star  Trek. 
Football  (two  versions).  Blackjack.  Lunar 
Lander  (three  versions).  Tic  Tac  Toe.  Nim,  Life 
and  Horserace. 

Guessing  games,  matrix  games,  word 
games,  plotting  games,  card  games,  educa- 
tional games  — they’re  all  here.  And  they'll  all 
run  on  your  Altair,  Imsai.  SWTPC,  Xitan.  OSI. 
Poly.  Sol.  PDP-11  or  other  micro  or  mini  with 
extended  BASIC. 

Price  is  $7.50  plus  $1.00  postage  in  U.S. A.. 
$2.00  foreign.  Club,  dealer  and  school  dis- 
counts available.  For  more  information  contact 
Creative  Computing  Press.  P.O.  Box  789-M. 
Morristown.  NJ  07960. 
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PET  Computer  Services 

Two  free  PET  services  are  available  through 
the  Microcomputer  Resource  Center. 

1)  The  PET  Cassette  Exchange.  Expand 
your  program  library  easily.  Exchange  pro- 
grams for  the  PET  computer  on  cassette  for 
free,  no  service  charge 

2)  The  Ultimate  PET  — Resource  Handbook 
A continually  updated  listing  of  all  hardware 
and  software  sources  for  the  PET.  Send  a self- 
addressed  stamped  envelope  for  your  free  copy. 

Mail  your  inquiries  to  Len  Lindsay,  Director, 
Microcomputer  Resource  Center.  Inc.,  5150 
Anton  Dr.,  Rm.  212,  Madison.  Wl  53719. 
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American  Bar  Association  Mail  Lists 
Now  Available 

The  Official  Mailing  List  of  the  American  bar 
Association,  largest  confraternity  of  lawyers  in 
the  world,  is  now  available  for  rental  on  a com- 
mission basis  from  mailing  list  brokers  through- 
out the  United  States,  as  well  as  directly  from 
the  American  Bar  Association. 

Great  versatility  in  selection  factors  of  ABA 
mailling  lists  offers  the  knowledgeable  mar- 
keter excellent  opportunities  to  "fine  tune"  his 
direct  mail  efforts.  These  options  include:  1) 
date  of  admission  to  the  bar;  2)  date  of  admis- 
sion to  membership  in  the  ABA;  3)  age:  4)  areas 
of  legal  interest,  practice,  specialization  and 
expertise;  and  5)  geographic  breakouts. 

Basic  rental  charges  for  the  Official  Mailing 
List  of  the  American  Bar  Association  are  S35 
per  thousand  names  for  Member  Lists;  $25  for 
Non-Member  Lists:  and  $40  for  Law  Student 
Lists. 

For  a free  brochure  and  data  cards  on  ABA 
list  availabilities,  contact  The  American  Bar 
Association.  Membership  Dept.,  Attn:  Emily 
Ryerson,  1155  E 60th  St.,  Chicago,  IL  60637. 
(312)  947-3906. 
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Microcomputer  Products  Catalog 
Available  from  E&L  Instruments 

This  sixteen-page  Microcomputer  Products 
catalog  contains  complete  descriptions  and 
detailed  specifications  ofthe  MMD-1  Mini- 
Micro  Designer  and  many  other  microcompu- 
ter products.  The  8080A  based  MMD-1.  avail- 
able in  kit  or  fully  assembled  form,  is  part  of  an 
integrated  educational  and  development  sys- 
tem that  includes  the  famous  Bugbooks’  , and 
many  other  useful  accessories. 

The  MMD-1  features,  described  in  this  cata- 
log, include  built-in  power  supplies,  octal  key- 
board, supporting  firmware,  LED  displays,  SK- 
10  solderless  breadboarding  socket,  and  tutor- 
ial books.  Available  accessories  discussed  in 
the  catalog  include  hexadecimal  keypads,  a 
PROM  programmer,  a PROM  eraser,  additional 
memory,  and.  D/A  conversion  and  data  trans- 
mission Outboards'  . 

Features  of  standard  and  optional  software 
and  firmware  that  provide  octal  keyboard  and 
hexadecimal  keypad  executive  routines,  cas- 
sette and  teleprinter  interfaces,  and  editing 
and  debugging  programs  are  fully  described 
and  compared  in  the  catalog. 

E&L  microcomptuer  products  include  many 
practical  accessories  for  users  of  S-100  com- 
patible systems.  Included  in  this  catalog  are  an 
interface  between  the  MMD-1  and  S-100  com- 
patible memory  cards,  a solderless  bread- 
boarding card  for  S-100  systems,  and  an 
adapter  system  that  connects  S-100  buses  to 
E&L  breadboarding  instruments. 

The  E&L  Microcomputer  Products  catalog  is 
available  free  from  E&L  Instruments.  Inc..  61 
First  St..  Derby,  CT  06418.  or  its  represen- 
tatives. 

CIRCLE  INQUIRY  NO.  258 

The  First  Book  of  KIM 

A beginner's  guide  that  will  take  you  step-by- 
step  through  the  fundamentals  of  writing  KIM 
programs.  Dozens  of  programs  developed 
through  the  KIM  User’s  Notes  network  illus- 
trate the  programming  techniques.  You’ll  learn 
while  having  fun  with  such  games  and  puzzles 
as  Blackjack,  Chess  Clock,  Lunar  Lander,  and 
Ping  Pong. 


This  book  also  details  how  to  expand  the  KIM 
from  the  basic  small-but-powerful  KIM-1  sys- 
tem to  a hugh-and-super-powerful  machine 
that  can  be  adapted  to  home  and  business 
uses.  Diagnostic  and  utility  programs  help  you 
build  extra  devices  onto  your  KIM  system, 
such  a teletype,  display,  or  more  memory.  This 
paper  back  sells  for  $8.95.  #5119-0. 

Circle  the  Inquiry  Number  to  order  your 
15-day  examination  copy,  or  write  to  Hayden 
Book  Co..  Inc..  50  Essex  St.,  Rochelle  Park,  NJ 
07662.  Offer  good  in  U.S. A.  and  Canada  only. 
Price  is  subject  to  change  without  notice. 
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Spring  1978  Heathkit  Catalog 
Available  Free 

A 104-page  catalog  that  describes  the 
newest  in  electronic  kits  for  the  do-it-your- 
selfer is  now  available  from  Heath  Company. 
Kits  for  nearly  every  interest  are  available  in 
Amateur  Radio.  High-Fidelity  Components, 
Color  Television,  Test  Instruments.  Digital 
Clocks,  Auto,  Marine  and  Aircraft  Accessories. 
Personal  Computer  Systems  and  much  more 
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New  products  in  the  Spring  catalog  include 
games  software  for  the  H8  Computer  System, 
a professional-quality  low-cost  engine 
analyser,  a metal  detector  with  adjustable  dis- 
crimination. a variable  speed  ceiling  fan  that  is 
touted  as  both  attractive  and  efficient,  a bi- 
directional wattmeter,  and  the  HW-2036A 
2-meter  radio  for  the  amateur  radio  enthusiast. 

For  a copy  or  more  information  contact 
Heath  Company,  Dept.  350-590.  Benton  Harbor, 
Ml  49022. 
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New  Products  for  the  Commodore 
PET  2001 

"Getting  Started  with  Your  PET”  is  a new 
workbook  now  available  to  PET  users  who  are 
anxious  to  put  their  PET  to  work. 

This  beginner's  workbook  supplements  the 
documentation  provided  by  Commodore.  It 
covers  the  fundamentals  of  PET  BASIC  and  ex- 
plains its  characteristics,  limitations,  and 
useful  features.  The  descriptive  text  is  heavily 
laced  with  step-by-step,  detailed  exercises  In- 
cluding the  expected  PET  responses. 

If  you  are  already  an  experl  on  your  PET. 
“Getting  Started  with  Your  PET”  is  an  excel 
lent  guide  for  other  members  of  your  family 
who  want  to  use  the  PET 
In  addition  to  this  beginning  text,  workbooks 
on  advanced  topics  are  available.  Some  of  the 
advanced  techniques  covered  in  these  work- 
books include  string  handling,  arrays  and  loop* 
ings:  graphics,  cursor  control,  PEEK  and  POKE 
memory;  programmed  cassette  I/O;  real  time 
clock,  linkage  to  assembly  language  subrou- 
tines, subroutine  nesting, 

TIS  also  provides  software  applications  for 
the  PET.  These  programs  are  available  as 
source  listings  and  cassettes  with  operating 
instructions,  theory  of  operations  description, 
and  performance  time  and  space  limitations. 

For  more  information  contact  Total  Informa- 
tion Services,  P.O.  Box  921,  Los  Alamos,  NM 
87544. 
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New  Tandy  Computers  1978  Catalog 

A microcomputer  mail-order  catalog  has  just 
been  issued  by  Tandy  Computers,  division  of 
Tandy  Corporation,  parent  company  of  Radio 
Shack. 

The  52-page,  4-color  catalog  details  a full 
line  of  popular  brand  microcomputers  and  ac- 
cessories, software  packages,  parts  and 
literature  currently  in  slock.  Kits  and  fully 
assembled  microcomputer  systems  listed  in 
the  catalog  range  in  price  from  several  hundred 
dollars  to  more  than  $20,000. 
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Among  the  nationally  known  brands  carried 
by  Tandy  Computers  are  Radio  Shack's  TRS- 
80,  the  JMSAI  8080,  Vector  1 and  1 -t- , Xitan, 
Equinox  100,  Polymorphic  System  8813,  and 
many  others.  In  addition,  the  store  carries  a 
complete  selection  of  microprocessor  main 
frames,  peripherals,  software,  printed  circuit 
accessories  and  discrete  parts  and  literature. 

Copies  of  the  new  Tandy  Computers  1978 
Catalog  are  available  by  calling  toll-free  (800) 
433-1679,  or  by  writing  to:  Tandy  Computers, 
Dept.  R7,  P.O.  Box  2932,  Ft.  Worth,  TX  76101. 

CIRCLE  INQUIRY  NO.  265 

Literature  Describes  New 
Xy logics  Disk  Controller 

Xylogics,  Inc.  has  available  new  literature 
describing  the  new  Phoenix  311  Mass  Storage 
Disk  Controller  and  Subsystems  for  interface 
with  Data  General  Computers. 


Providing  up  to  1.2  billion  bytes  of  on-line 
storage,  the  Phoenix  31 1 can  be  connected  to 
up  to  four  “storage  modules,"  or  Trident  gen- 
eration disk  drives  offered  by  Control  Data  Cor- 
poration, Galcomp,  Ampex,  Memorex,  ISSt 
Microdata,  Okidata  and  other  manufacturers. 

Consisting  of  a formatter  and  a Nova’"  inter- 
face board  the  Phoenix  311  is  packaged  in  an 
attractive  5 Vi"  NEMA  rack  mountable  chassis 
that  is  supplied  complete  with  power  supplies 
and  self-contained  cooing.  The  Nova1  inter- 
face card  plugs  directly  into  any  available  stan- 
dard I/O  slot  in  the  host  computer. 

For  more  information  contact  Xylogics,  Inc.. 
42  Third  Ave.,  Burlington,  MA  01803,  (617) 
272  8140,  Jean  Reade. 

CIRCLE  INQUIRY  NO.  267 

How  To  Build  A 
Computer-Controlled  Robot 

The  technologies  of  robotics  and 
microprocessors  have  been  combined  to  form 
the  ultimate  in  current  hobby  computer 
technology  — a computer-controlled  robot! 
“Mike”  moves  under  his  own  control,  avoiding 
all  objects  placed  in  his  way.  He  will  stop, 
start,  and  change  diretion  on  voice  command. 
Soon,  "Mike”  will  be  able  to  see  through  an 
image-sensor  camera. 

This  Hook  describes  how  you  can  build  your 
very  own  “Mike,”  controlled  by  a KIM  i 
microprocessor.  Every  siep  of  the  construction 
of  "Mike"  is  explained,  with  the  complete  con- 
irol  programs  clearly  written  out.  You  may  use 
the  directions  and  programs  exactly  as  they 
are  set  forth  to  duplicate  "Mike,”  or  as  a basis 
for  developing  your  own  design. 

This  paperback  sells  for  $7,95,  #5681-8,  Cir- 
cle the  inquiry  number  to  order  your  15-day  ex- 
amination copy,  or  write  to  Hayden  Book  Co., 
Inc..  50  Essex  St Rochelle  Park,  NJ  07662.  Of- 
fer good  in  U.S.A.  and  Canada  only.  Price  is 
subject  to  change  without  notice, 

CIRCLE  INQUIRY  NO,  261 

New  Wire  Routing  Catalog 
Now  Available 

A completely  new  catalog  on  Wire  Routing 
Devices  has  been  prepared  by  the  Fastex  Divi- 
sion of  Illinois  Tool  Words  Inc. 

The  catalog  incl udes  all  recent  i n novatons  i n 
routing  devices,  such  as  clip-on  components 
that  slip  over  a panel  edge,  and  snap-in  stand- 
off Purse  Locks  that  both  bundle  and  route 
wires.  Over  twenty  basic  styles  of  routing  clips 
are  detailed  in  the  new  catalog  with  all  dimen- 
sions given  in  both  inches  and  millimeters. 

For  a free  copy  ol  this  informatie  new  cala 
log  of  Routing  Devices  for  Wires.  Cables, 
Rods,  Hoses  and  Condenser  Supports  contact 
Fastex,  a division  of  Illinois  Tool  Works  Inc., 
195  Algonquin  Rd„  Des  Plaines,  1L  60016, 
CIRCLE  INQUIRY  NO.  259 


FAL  1! 

A financial  analysis  language  able  to  provide 
financial  executives  and  business  managers 
with  fast,  easy-to-use  computerized  reporting 
capability  is  available  from  General  Electric's 
Information  Services  Division. 

Known  as  FAL  II,  the  modeling  language 
gives  the  managers  the  ability  to  establish 
financial  applications  ranging  in  complexity 
horn  "one-time”  summary  reports  to  forecasts, 
as  well  as  whaMf  analysis  and  consolidation 
and  budgeting  for  multilocatlon  and  multidivi- 
sion corporations, 

FAL  It  applications  include  operational  sum- 
maries, capital  expenditure  reports,  invest 
ment  and  tax  analysis,  as  well  as  sales  reports, 
cash  flows,  inventory  statements,  and  other 
financial  reports. 

Due  to  the  English-like  construction  of  the 


FAL  II  language,  users  with  litlle  or  no  computer 
experience  can  learn  to  design  and  produce  re- 
ports in  a few  hours.  Report  features  include 
many  formatting  options  and  column  and  row 
editing  options,  so  that  users  can  design  and 
redesign  reports  to  meet  changing  business 
needs. 

Other  features  of  FAL  II  include  I he  ability  to 
perform  complex  calcufatinos  — such  as  de- 
preciation, present  value,  return  on  investment 
and  amortization  schedules  — without  addi- 
tional programming. 

For  further  informatino  on  the  application  of 
FAL  II  or  other  financial  and  business  systems 
available  on  MARK  III  Service,  contact  a local 
representative  or  write  to  General  Electric  In- 
formation Services  Division,  Attn:  Manager  of 
Financial  Services,  401  N.  Washington  Sl„ 
Rockville,  MD  20850, 

CIRCLE  INQUIRY  NO.  275 


Legal  System 

Law  Offices  System  does  word  processing 
and  attorney  accounting.  The  Xycon  III  legal 
system  is  geared  specifically  to  fit  the  needs 
of  iaw  offices.  It  can  be  used  as  a stand  alone 
system  using  the  computer  lo  create  docu- 
ments, schedule  jobs,  and  do  specialized  ac- 
counting. Documents  and  information  can  be 
saved  for  later,  using  its  dual  disketies  or  be 
printed  out  on  the  high  quality  "typewriter 
style"  printer. 

As  the  needs  of  an  office  grow,  Xycon  ill  ex- 
pands to  f i I those  needs  and  keep  the  costs  in 
line.  The  Xycon  can  be  expanded  to  use  as 
many  as  20  to  30  CRT  stations.  Hard  disk  can 
be  added  for  I arge  data  storage  appi  icat  ions,  to 
store  up  to  40  million  characters. 

The  complete  modularity  of  the  Xycon  HI  is 
your  guarantee  of  non  obsolescence  and  ex- 
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tensability,  For  further  information  contact 
Computer  Systems  Unlimited,  P.O,  Box  870, 
Milpitas,  CA  95035,  (408)  262*6271. 

CIRCLE  INQUIRY  NO.  271 

Mail  List 

MAILGUT  mailing  list  processor  now  in- 
cludes seven  modules:  BUILD.  SORT,  LIST,  UP- 
DATE, EXTRACT,  LETTER,  and  HELP.  Sorts  on 
zip  or  address/title.  Merges  or  extracts  sub- 
files based  on  codes  stored  wiih  address. 


-ry 


Prints  envelopes  or  labels  in  one  or  more 
columns.  Processes  letters  against  mailing 
lists,  Label  size  is  under  userconirol.  Send  five 
dollars  for  users  manual  or  §75  for  complete 
program.  Available  in  Commercial  BASIC  or 
Microsoft  BASIC  versions.  Supplied  on  CPfM 
type  diskette.  Dealer  licenses  available, 

For  more  information  contact  Center  for  the 
Study  of  the  Future.  4110  N,E.  Alameda.  Port- 
land. OR  97212.  (503)  262-5835. 

CIRCLE  INQUIRY  NO.  274 

Cromemco  Trace  System  Simulator 

Cromemco’s  TRACE  is  a powerful  system 
simulator  program  designed  to  facilitate 
assembly  language  program  development  on 
Cromemco  computer  systems.  Trace  emulates 
the  behavior  of  a Z-8Q  processor  as  it  follows 
the  logic  of  the  user  program. 

Virtually  all  aspects  of  System  Operation 
can  be  simulated,  including  prioritized  inter* 
rupts  and  I/O  commands.  Trace  options  in- 
clude control  of  register  display  and  choice  of 
display  frequency,  A historical  record  of  pro- 
gram execution  is  maintained  in  a 100-inst ruc- 
tion circular  queue. 

Features  which  help  the  user  locate  errors 
quicHly  include  warnings  if  the  user  writes  to 
unexpected  areas,  simulation  of  Input-Output 
commands  on  the  console,  warnings  of  al- 
tempts  (o  execute  undefined  commands,  un- 
defined calls  to  CDOS  routines,  improper  re- 
turn from  subroutine  calls,  and  execution  of 
branch  instructions  or  decimal  adjust  if  the 
relevant  flags  are  in  an  undefined  state. 

The  advanced  features  of  Trace  enable  it  to 
be  used  in  place  of  logic  analyzers  or  in-circuit 
emulators  in  program  development, 

Trace  is  avilable  on  5”  (Model  TSS-Sj  or  8” 
(Model  TSS-L)  IBM -format,  floppy  diskettes  for 
$95.  For  additional  information  contact  Cro- 
memco, Jnc.,  280  Bernardo  Ave.,  Mountain 
View,  CA  94040:  {415]  964*7400. 

CIRCLE  INQUIRY  NO.  273 

What’s  All  This  Microbiz? 

A microcomputer  system  — computing 
power  for  use  by  anyone.  Its  possibilities  stag- 
ger the  imagination  But  lor  some,  computer 
systems  have  been  expensive  mistakes.  The 
righl  things  must  happen  in  order  to  a com- 
puter system  to  profit  its  user. 

Microbiz  is  a company  designed  to  provide 
the  small  system  user  with  the  support  re- 
quired to  make  the  computer  a valuable  tool. 
This  support  may  include: 

1 . Consultation  and  design  for  the  best  solu- 
tion lo  your  application. 

2.  Custom  software  and  software  support. 
Hardware  maintenance  and  service  con- 
tracts, 

4 Computer  supplies. 

For  more  information  on  how  lo  be  a happy 


microcomputer  system  user,  or  to  meet  a Miro- 
biz  representative,  in  Southern  California  call 
(213)  423-4000,  or  write  to  Microbiz,  P,0.  Box 
5727,  Long  Beach,  CA  90805, 

CIRCLE  INQUIRY  NO.  277 

NCR  Announces  Special  Packages 
for  Hospitals,  Anesthesiologists 

NCR  Corporation  has  two  new  sets  of  com- 
puter programs  for  the  health-care  industry* 
The  NCR  Hospital  Payroll  system  is  designed 
for  use  with  the  company’s  1-8200  computer 
family  and  can  process  the  payroll  of  hospitals 
with  up  to  2,000  employees. 

The  system  handles  both  hourly  and  salaried 
personnel  and  can  compute  taxes  for  several 
stales.  Local  taxes  can  also  be  calculated  and 
withheld  automatically.  Up  lo  eight  automatic 
deductions  may  be  used  for  each  employee. 
The  programs  are  written  in  COBOL  and  are 
available  for  immediate  delivery  for  an  Initial 
fee  ol  SI, 225  and  a monthly  fee  of  $40. 

The  second  software  package  meets  Ihe  bill- 
ing and  accounts  receivable  processing  needs 
of  anesthesiologists.  It  is  designed  for  use 
with  the  NCR  499  data  processing  system  and 
can  handle  the  requirements  of  from  nine  to  1 2 
doctors/anesthesiologists. 

All  patient  information,  charges,  payments 
and  adjustments  are  entered  via  the  499 
keyboard.  The  billing  and  service  pricing  dala 
Is  based  on  Ihe  coding  system  published  by 
the  American  Society  of  Anesthesiologists 
and  a special  file  is  maintained  of  the  most 
often  used  ASA  codes* 

This  system  is  also  available  for  immediate 
customer  delivery  and  is  subject  to  a one-time 
charge  of  Si. 500- 

For  more  information  contact  NCR  Corpora- 
tion. Dayton.  OH  45479,  (513)  449-2150, 

CIRCLE  INQUIRY  NO,  26S 

Software  for  6800 

Inventory  Software  for  6800  is  a program  that 
provides  a capacity  of  up  to  1000  80-character 
items  per  disk.  Contents  are  item  search,  daily 
activity  report,  minimum  quantity  search,  list 
by  item,  fist  by  class,  list  by  vendor,  access  a 
different  file,  update  a file,  create  a new  file. 

Payroll  Software  for  6800  program  will 
tabulate  payroll  record,  print  paychecks,  list 
employee  records,  summarize  employer  lax 
records,  create  new  file,  open  a different  file 
and  end  of  year  or  quarler  records, 

Billing  Software  for  6800  program  prints 
mailing  labels,  bills,  overdue  and  aging 
notices.  It  will  furnish  reports  lor  customer 
A/R,  sales,  and  last  purchase.  Also  has  file 
handling  capabilities 

All  three  programs  are  designed  to  run  on 
SWT  PC  CPU  with  Smoke  Signal,  SW,  Percom 
disks  or  cassette.  All  run  in  16K  and  are 
available  on  disk  or  cassette  for  $200.  Visa  and 
Master  Charge  welcome.  For  more  information 
contact  Stephen  Moe  Co,,  P.O,  Box  595.  Spring- 
held,  OR  97477.  (503)  726  p76l3. 

CIRCLE  INQUIRY  NO.  263 

Data  Base/Query  System 
Responds  to  Pidgin  English 

Your  home  or  business  computer  can 
manage  a data  base  of  stored  information  and 
respond  to  your  queries  In  pidgin  English,  us- 
ing a new  microcomputer  sob  ware  package. 
Dubbed  WHATSIT  — or  'LWowE  Mow'd  All 
That  Stuff  Gel  In  There!"  — the  sysiem  is  so 
compact  it  runs  in  BASIC  on  a modest  per- 
sona! computer.  Yet  it  brings  the  power  of  a 
Data  Base  Manager  to  the  business  or  profes- 
sional user, 

Data  is  stored  and  retrieved  by  typing  pidgin 
English  requests  such  as  ‘WHEN'S  DR. 
JEKYLL  S APPOINTMENT?"  Indexing  and  disk 
space  allocation  are  handled  automatically 
Available  in  North  Star  BASIC,  the  sysiem 
runs  in  24K  of  total  memory,  WHATSIT  is  of- 
fered complete  with  three  ready-to-run  pro- 
grams on  a minidisk,  plus  an  extensive  manual 
wrilten  in  non-lechnical  language, 


Single  quantity  price  is  $75*00  with  trade  dis- 
counts available,  WHATSIT  is  available  at  local 
computer  stores  or  from  Information 
Unlimited,  696  W,  70  So.  Private  Rd.,  Hebron. 
IN  46341. 

CIRCLE  INQUIRY  NO.  270 

New  H8  Software  from  Heath 

Heath  Company  has  introduced  additional 
software  for  its  H8  Personal  Computer, 
Extended  Benton  Harbor  BASIC  with  file 
capability,  is  a faster,  more  powerful  version  of 
the  BASIC  software  provided  with  the  H8.  It  in- 
cludes among  other  things,  character  strings, 
more  convenience  and  math  junctions,  dyna- 
mic storage  allocation  and  access  to  a real 
time  clock.  Extended  Benton  Harbor  BASIC  re- 
quires 1 2K  to  18K  of  memory  and  is  available  in 
audio  cassette  or  paper  tape  form.  Specify 
HC-8-13  (mail  order  price  $20.00)  tor  the 
cassette  and  HB-14  (mail  order  price  $10.00}  for 
the  paper  tape. 

New  games  software  for  the  H8  includes 
PA-82  Biorhythm,  PA  83  Space  War  and  PA-84 
Game  Set  #1  that  incorporates  Craps.  Orbit. 
Tic  Tac  Toe.  Nim,  Hexapawn,  Hangman, 
Hmrabi  and  Derby*  Biorhythm  runs  under  Ex- 
tended Benton  Harbor  BASIC  and  requires  16K 
of  RAM.  Space  War  and  Game  Set  Si  require 
24K  and  8K  ol  RAM  respectively.  The  games 
are  available  in  cassette  form  only  and  sell  for 
$10.00  each  (mail  order  Benton  Harbor). 

For  additional  information  contact  Heath 
Co,,  Dept,  350-580,  Benton  Harbor,  Ml  49022. 

CIRCLE  INQUIRY  NO.  276 

PDS 

The  PDS  program  development  system  is 
now  available,  ready  to  run,  for  the  North  Star 
Horizon,  or  any  ZS0/8008/SGS5  compuler  using 
either  the  North  Star  minidisk  or  the  Micro- 
polis  MOD  II  disk, 

PDS  is  an  exceptionally  powerful  sysiem  in- 
cluding: 

MAKRO  Relocating  macro  assembler 
ASMB  Interactive  editodassembler 
EDIT  Full  function  text  editor 

DEBUG  Trace  debug/disassembler 
LINKED  Linkage  editor 
KWIK  Relocating  loader 

The  entire  package,  together  with  over  100 
pages  of  documentation,  sells  for  $99.  Each  of 
the  components  of  PDS  is  fully  operational  on 
computers  using  the  8080  processor*  yet  the 
assemblers  and  single-step  trace  debug/dis- 
assembler  feature  full  Z80  capability. 

The  capability  of  PDS  will  support  the  full 
spectrum  of  user  experience  from  novice  pro 
grammer  to  systems  specialist. 

The  documentation  Includes  detailed  in- 
structions on  how  to  most  effectively  capital- 
ize upon  the  many  features  of  PDS,  including 
suggestions  ol  how  one  can  use  the  condi- 
tional and  macro  features  to  develop  an  open- 
ended  high-level  language  compiler. 

No  comparable  assembly  language  develop- 
ment system  is  available  anywhere.  Full  user 
support  by  mail  or  telephone  will  be  provided. 

For  information  contact  A.M.  Ashley,  395 
Sierra  Madre  Villa.  Pasadena,  CA  91107,  (213) 
793-5748. 

CIRCLE  INQUIRY  NO.  272 

Utilities 

Rothenberg  Information  Systems.  Inc.  has 
two  related  software  products  — SORT  and 
FILE  INDEX,  both  of  which  have  been  in  cus- 
tomer use  for  over  one  year  and  will  operate  on 
any  size  CP/M™  system. 

SORT  will  sort  any  type  of  ASCII  file  in 
ascending  or  descending  order.  The  records  do 
no!  all  need  lo  be  the  same  length,  Short 
records  will  be  treated  as  if  they  contain 
blanks  in  the  extended  areas.  The  keys  may  be 
as  long  or  short  as  desired.  The  multi-key  ver 
sion  permits  up  to  20  different  keys.  All  of 
available  memory  is  used  for  the  sort.  The  max- 
imum size  sort  that  can  be  handled  is  deter- 
mined as  follows:  The  file  contains  N records; 
the  keys  are  M characters  in  total  length:  the 
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system  wilt  need  N T (M  + 3)  bytes  of  user 
space,  for  example,  to  sort  a file  of  500  records 
with  a key  of  5 characters,  requires  4.000  bytes 
of  meory.  It  will  take  between  1 and  2 minutes 
to  sort  this  size  file, 

FILE  INDEX  wilt  read  a series  oi  diskettes 
placed  in  the  B drive  and  write  a copy  of  their 
directories  onto  the  named  file  on  drive  A, 

This  file  may  be  listed,  or  directly  sorted 
with  the  sort  program  to  produce  a completely 
alphabetized  tisl  of  files  across  all  of  the  disk- 
ettes. 

The  SORT  program  is  available  in  a single 
key  version  for  $95  and  a multi-key  version  for 
$145.  The  FILE  INDEX  program  is  available  for 
$45  and  requires  either  SORT  program  to  pro- 
duce the  alphabetized  list.  Delivery  is  im- 
mediate. Prepaid  Orders  Only.  Order  informa- 
tion should  include  registered  CP/M  serial 
number.  For  more  details  contact  Rothenberg 
Information  Systems,  Inc..  260  Sheridan  Ave.. 
Palo  Alio,  CA  94306,  (415)  324-8850. 

CIRCLE  INQUIRY  NO.  £81 

Mini-DYNAMO 

Pugh-Roberts  Associates,  Inc,  now  offers 
Mini-DYNAMO.  a simulation  package  tor  mini- 
computers. Since  1960,  DYNAMO,  a continu- 
ous-simulation language,  has  been  available 
on  large  Computers.  DYNAMO  has  been  widely 
used  in  dynamic  modeling  of  industrial,  social, 
and  engineering  systems,  DYNAMO  is  noted 
for  its  flexibility,  ease  of-use,  and  excellent  er- 
ror detection,  Mini-DYNAMO  now  supporis 
DYNAMO  Simulation  on  PDP-11.  NOVA, 
ECLIPSE.  VAR  I AN,  and  other  minicomputers. 

Mini-DYNAMO  offers  standard  DYNAMO 
equation  formats,  easily-specified  tabular  and 
graphical  output  (with  automatic  or  user- 
specified  scaling),  automatic  sorting  of  equa- 
tions for  correct  computational  order,  ability  to 
rerun  the  model  without  recompiling,  and  a 
variety  of  options  to  laiior  output  to  users" 
needs.  Mini-DYNAMO  can  be  licensed  from 
Pugh-Roberts  Associates,  Inc,  The  one-time 
license  fee  is  $2500  ($100  for  educational  in- 
stitutions). 

For  more  information  contact  Pugh-Roberts 
Associates.  Inc.,  5 Lee  St..  Cambridge,  MA 
02139.  (617)  846-8880,  Dr.  William  Shaffer. 

CIRCLE  ENQUIRY  NO,  280 

Business  Software 

Accounts  Reveivable  can  now  be  processed 
on  your  8080  orZ-80  based  CP/M™  microcom- 
puter system  with  Structured  Systems  Group's 
General  Ledger  compatible  Accounts 
Receivable  system. 


The  software  package  is  a full  open  item  bill- 
ing system  for  small  businesses.  The  pro- 
grams are  designed  for  use  by  business- 
oriented  professionals  who  need  reliable  and 
simple  operations.  The  system  is  excellently 
documented  with  a 120-page  reference  manual 
that  quickly  orients  the  first-time  user  and  pro- 
vides depth  tor  the  experienced  hand. 

The  A/R  system,  pnced  at  $750.  features 
itemized  statements,  two  aged  trial  balance 
reports,  late  Charges,  reminder  letters,  recurr- 
ing receivables,  sales  reports  and  more.  For 
detailed  information  contact  Structured 
Systems  Group,  Inc.,  5615  Kales  Ave.,  Oakland, 
CA  94618.  (415)  547-1567. 

CIRCLE  INQUIRY  NO.  282 


Powerful  MIX  Display 
Software  Packages 

Two  powerful  new  software  packages  are 
now  available  to  support  the  two  high  resolu- 
tion, SiGG  bus  compatible  alphanumerics  and 
graphics  video  boards  from  Matrox.  The  first  of 
thse  boards  is  the  ALT-2480,  giving  a 24  line  x 
80  column  alphanumeric  display.  The  second 
is  the  ALT-256,  a sell-contained  256  x 256  high 
resolution  graphics  board.  Both  cards  can  be 
used  either  singly  or  in  combination  to  con- 
figure a wide  variety  of  intelligent  display 
systems.  Examples  include  an  intelligent 
alphanumeric  terminal  and  a color  or  grey 
scale  graphics  imaging  system  with  super- 
imposed alphanumerics.  The  software  pack- 
ages can  support  a wide  variety  of  applica- 
tions. 

The  MIX-ALPHA  software  package  is  de- 
signed for  use  with  the  ALT-2480  and  provides 
the  user  with  all  the  capabilities  of  an  intelli- 
gent terminal.  The  package  has  been  designed 
explicitly  to  permit  easy  and  reliable  modifica- 
tion lo  meet  varying  user  requirements.  MTX- 
ALPHA  will  fully  emulate  I he  popular  Lean 
Siegler  Inc.  ADM-3A  and  Digital  Equipment 
Corporation  DECSCGPE  VT-52  interactive  dis- 
play terminals.  In  addition,  line  at  a lime  and 
text  block  input  modes  are  available  to  provide 
the  powerful  text  editing  features  of  an  in- 
telligent terminal. 

The  MIX-GRAPH  software  package  is  de- 
signed for  use  with  the  ALT-256  graphics  dis- 
play. The  package  is  configured  as  a series  of 
callable  subroutines  and  occupies  a IK  block 
of  memory.  Some  features  included  in  MTX- 
GRAPH  are  point  plot  and  line  vector  graphics, 
variable  size  alphanumeric  character  genera- 
tion, animation  synchronization,  and  an  option 
for  color  graphics. 

For  more  information  contact  Matrox  Elec- 
tronic Systems,  P.O.  Box  56,  Ahuntsic  5tn„ 
Montreal,  Quebec  H3L  3N5. 

CIRCLE  INQUIRY  NO.  278 

Microsoft  Announces  CQBOL-8Q 

COBQL-80  is  the  first  COBOL  for  8080/Z-80/ 
8085  microprocessor  systems.  Packed  with 
features,  yet  conservative  with  memory  space, 
COBOL-80  is  the  language  many  microcom- 
puter users  have  been  waiting  for. 

COBOL-80  conforms  to  the  1974  ANSI  stan- 
dard. thus  giving  users  immediate  access  to 
programs  already  written  in  COBOL.  All  Level  1 
features  and  the  most  useful  Level  2 options 
for  the  "Nucleus”  and  for  Sequential.  Relative 
and  Indexed  file  handling  facilities  are  included. 

Additionally,  Level  1 Table  Handling,  Library 
and  Inter-Program  Communication  facilities 
are  provided.  Of  the  advanced  Level  2 features, 
Microsoft  has  included  I he  verbs  STRING, 
UNSTRING.  COMPUTE,  SEARCH  and  PER- 
FORM (varying/unlil),  along  with  convenient 
specification  by  way  of  condition-names,  com- 
pound conditions  and  abbreviated  conditions. 
COBOL  80  allows  a packed  decimal  data  repre- 
sentation lo  conserve  memory  on  floppy  disks. 

For  more  information  contact  Microsoft,  300 
San  Mateo  N.E..  Suite  819,  Albuquerque,  NM 
87108,  (505)  262-1486. 

CIRCLE  INQUIRY  NO,  279 

6502  Assembler  for  PET 

The  6502  Assembler  in  BASIC  is  designed  lo 
run  on  an  8K  Commodore  PET,  1 1 accepts  all 
standard  6502  instruction  mnemonics,  pseudo 
Ops  and  addressing  modes,  and  evaluates  bi- 
nary, octal,  hex,  decimal,  and  character  con- 
stants, symbols  and  expressions,  Source 
statements  can  be  read  from  cassette  or  from 
DATA  lists,  and  machine  code  can  be  assembled 
anywhere  in  memory  or  directed  to  an  external 
device  through  a user-supplied  subroutine. 

The  package  includes  a text  editor  in  BASIC, 
and  an  execution  monitor  with  a disassembler. 
Price  with  documentation  is  $24.95  by  check  or 
Visa/MC  from  Personal  Software,  P.Q.  Box 
136-17,  Cambridge,  MA  02138.  (617)  783-0694. 
CIRCLE  INQUIRY  NO.  286 


AVID 

AVID  is  a comprehensive  state-of-the-art 
system  for  Computer  Assisted  Instruction 
(CAI)  which  executes  on  any  Digital  Equipment 
Corporation  PDP-11  computer  including  the 
LSI-1 1 microprocessor. 

In  addition  to  the  standard  facilities  for 
response-contingent  presentation  of  textual 
and  graphics  information  found  in  existing  CAI 
systems,  AVID  includes  natural  language  pro- 
cessing capabilities  which  permit  a student  to 
ask  questions  in  colloquial  English  in  order  to 
direct  the  system  to  that  lesson  or  portion  of  a 
lesson  most  germane  to  his  question. 

AVID  also  contains  automatic  programming 
mechanisms  which  permit  neophyte  lesson 
authors  in  a system  driven  interactive  dialog 
wilh  the  system.  Also  included  are  facilities  for 
student  record  management  and  for  the  con- 
trolled administration  of  examinations. 

The  system  supports  up  to  eight  simultane 
ous  independent  users  and  will  operate  on 
singfe  or  multiple  disk  systems  with  or  without 
magnetic  tape  and  hard-copy  printers. 

Single-user  complete  systems  including  a 
graphics  CRT  begin  at  $12,000  and  complete 
four-user  systems  begin  at  $24,000,  For  more 
information  contact  Advanced  Interactive 
Systems.  8216  Pickering  St,.  Philadelphia.  PA 
19150, 

CIRCLE  INQUIRY  NO.  283 

Super  BASICS 

Computerware  Software  Services  has  avail- 
able a new  generation  of  BASICS  for  the  6800 
computer.  They  include  Cassette  File  handling 
BASIC  In  PROM  (C000-DFFF)  or  on  Cassette 
(0000-1 FFF);  Disk  File  Handling  BASIC  in- 
cluding Random  Access  for  the  SSB  BFD-68 
and  Sequential  File  Access  for  both  BFD-68 
and  MF-68  disk  systems. 

These  BASIC's  are  fully  extended  in  their 
capabilities,  faster  than  6800  BASIC  interpre- 
ters from  other  sources,  yet  completely  com- 
patible with  your  existing  source  programs. 

CSS  Super  BAStCs  have  been  designed  to 
work  wilh  M1KBUG.  RT-68.  SWT  BUG.  and 
SMARTBUG  without  any  modification  on  the 
disk  versions  and  by  setting  the  ‘BUG  BYTE'  on 
the  Prom  and  Cassette  versions. 

For  more  information  contact  Computerware 
Software  Services.  830  First  St„  Encinitas.  CA 
92024. 

CIRCLE  INQUIRY  NO,  284 

Software  Packaged  in 
North  Star  Format 

The  following  Applications  Software  on 
mini-diskette  is  packaged  in  North  Star  format. 
Made  available  through  MicroAge,  each  of 
these  disks  is  ready  to  run  in  any  S-100 
8G8G/Z80  computer  system, 

•Financial  Programs  from  "Some  Common 
BASIC  Programs”  by  Osborne  & Associates 
•Mathematical  Analysis  Programs  from  "Some 
Common  BASIC  Programs" 

•Statistical  Programs  and  Miscellaneous  Pro- 
grams Irom  “Some  Comon  BASIC  Programs" 
•Games.  Volume  1 

includes;  Trap.  Bafnum,  Hukle,  Taxman,  Stars, 
Mathdrill  I.  Cannon,  Chomp,  Week- 
day. Calendar.  Pony. 

•Games,  Volume  2 

includes;  Button.  Frog,  Siring,  Change.  Civil- 
war.  Golf,  Golfhand,  Chase! . Shoot- 
ing Star.  Lunar  Lander,  Mathdrill  If. 
•Backorder  Program  using  disk  data  files. 
•Mailing  List  using  disk  dala  files 

Price  is  $35  each.  Available  from  MicroAge 
Mail  Order.  803  N.  Scottsdale  fid.,  Tempe.  AZ 
85281.  Interested  persons  can  see  the 
MicroAge  Software  at  the  Byte  Shops  in 
Tempe,  Phoenix,  and  Tucson.  Arizona,  and 
Dallas  Texas.  For  more  information  contact 
MicroAge.  1425  W.  12th  PL,  #101,  Tempe,  AZ 
85281 . 
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Computer  Tape  Load  Reliability  Test 

Loading  computer  tape  with  self-threading 
tape  drives  is  difficult,  or  impossible,  if  suffi- 
cient air  pressure  is  not  supplied  to  position 
the  tape  for  threading. 


To  determine  if  insufficient  air  pressure  is 
causing  load  checks,  3M  Company  has  de- 
signed a quick  and  efficient  means  of  testing 
the  air  pressure  delivered  to  the  cartridge. 

A loading  pressure  test  kit  is  now  available 
from  3M  which  includes  an  air  pressure  gauge, 
a modified  self-threading  tape  cartridge  and  a 
tape  reel.  When  the  3M  brand  Loading  Pres- 
sure Test  Kit  is  mounted  ona  drive  and  the  seif- 
threading function  switched  ON,  the  gauge 
will  indicate  the  amount  of  air  pressure  pre- 
sent, If  sufficient  pressure  is  not  present,  ap- 
propriate action  should  be  taken. 

The  kit  is  priced  at  $100,  Delivery  time  is  ap- 
proximate 60  days.  For  more  information 
contact  3M  Company,  Dept.  DR8-3,  PG.  Box 
33600,  St.  Paul,  MN  55133. 

CIRCLE  INQUIRY  NO.  290 

Realistic  PRO-2001  Programmable 
Scanner 

Radio  Shack  s new  Realistic  PRG-2001  scan- 
ning monitor  receiver  features  digital  entry  pro- 
gramming for  up  to  16,560  frequencies,  with  no 
crystals  to  buy 

The  PRO  2001  uses  the  latest  in  micropro- 
cessor technology  to  scan  16  programmed 
channels  or  to  search  an  entire  band  segment 
for  signals.  A digital  keyboard,  much  like  a 
pushbutton  telephone’s,  is  used  to  enter  fre- 
quencies. 


The  PRG-2001  has  a built-in  speaker  and 
jacks  are  provided  for  headphone,  tape  record- 
er and  external  speaker.  Separate  antenna  in- 
puts for  VHF  and  UHF.  Operates  on  120  VAC  or 
12  VDC,  negative  ground.  Price  is  $399,95.  For 
more  information  contact  Radio  Shack,  1400 
One  Tandy  Center,  Ft,  Worth,  IX  76102. 
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New  IEEE-Standard  488-1975  Bus 
Interface  for  Unibus  PDP*11s 

A new  bus  interface  conforming  to  Ihe  IEEE 
Standard  488-1975  instrumentation  Bus,  ex- 
tends the  interconnection  of  instruments  to 
PDP-11  computers  with  Unibus™  architecture. 


Called  the  IB-11,  if  was  developed  by  Digital 
Equipment  Corporation's  Laboratory  Data  Pro 
ducts  (LDP)  Group. 

The  new  bus  interface  complements  Digi- 
tal's previously  announced  IBV11-A,  designed 
for  the  low-end  PDP-11/03.  Digital  s IB-11  per- 
mits as  many  as  15  instruments  to  be  con- 
nected to  PDP4 Is  from  the  PDP-1 1/04  through 
the  PDP-1 1/70, 

The  new  instrument  bus  interface  is  field- 
installable,  and  can  be  integrated  into  Digital  s 
standard  laboratory  systems,  such  as  the 
DECLAB  11/34  and  DEC  LAB  11/60, 

For  more  information  contact  Digital  Equip- 
ment Corp,r  Maynard,  MA  01754,  (617} 
481-9511.  ext.  6973,  David  Simler. 

CIRCLE  INQUIRY  NO,  29S 

Data  Monitor 

The  Sanyo  Model  VM-4209  Data  Display 
Monitor  is  an  economical,  high  performance 
9-inch  (diag.)  monitor  designed  for  use  in  video 
and  data  display  systems. 


The  unit  features  a 40  sq.  in,  viewing  screen; 
convenient  up-front  controls;  high  contrast, 
high  resolution  character  display;  video  loop- 
through  connectors  with  switchable  75  ohm 
termination;  rugged  steel  cabinet.  Video  Input 
is  1=0  volt  p-p  composite.  Dimensions  are  SVW 
x 97i("H  x 93/TrD.  Weight  is  13.8  lbs.  Power  is 
117  VAC,  60  Hz,  25  W. 

For  more  details  contact  Sanyo  Electric.  In- 
c.,  1200  W.  Arlesia  Blvd.f  Compton,  CA  90220. 
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Four  New  PCB  Holders  with 
Conductive  Foam  Pad 

Designated  PCSl  through  PCS4,  these  PCB 
holders  feature  ease  of  operator  use.  The  PCBs 
rest  at  a 30  degree  angle.  Units  come  with 
divider  for  assembly  of  two  boards  at  a time. 


Conductive  foam  pad  simply  rests  on  top  of 
Ihe  components  while  total  frame  is  flipped 
over  and  rotated  180  degrees  for  hand  soldering. 

Sizes  range  from  5.5"  deep  x 10"  wide  to  7.5" 
deep  x 14"  wide.  Prices  are  from  $75.00  to 
$102.00  for  single  quantities  and  are  available 
from  stock  at  the  factory. 

For  more  information  contact  Micro  Elec- 
tronic Systems  lnc„  8 Kevin  Dr.,  Danbury,  CT 
06810,  (203)  746-2525. 
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Microcomputer  Configuration  Guide 

A new  microcomputer  system  configuration 
guide  allows  users  to  take  a building  block  ap- 
proach to  the  design  of  control  and  data  collec- 
tion systems. 


Based  on  the  Wyle  line  of  prewired  micro- 
computer rack,  drawer,  and  cabinet  configura- 
tios,  the  user  can  select  the  required  comple- 
ment of  modules  for  a specific  task. 

Available  are  serial  and  parallel  digital  I/O. 
analog  I/O,  communications  modules,  and  a 
wide  variety  of  others  including  over  200  digital 
logic  modules. 

For  a free  copy  of  the  configuration  guide, 
contact  Wyle  Laboratories/Computer  Pro- 
ducts, 3200  Magruder  Blvd.,  Hampton,  VA 
23666,  (804)  838-0122. 

CIRCLE  INQUIRY  NO,  269 

Line  Cord  FiHer/Surge  Suppressor 

Unexplained  glitches,  errors  or  printouts? 
Hash  and  surges  on  your  AG  power  line  could  be 
the  culprit.  Electronic  Specialists  offer  a con- 
venient line  cord  Hash  Filter/Surge  Supressor 
lo  tame  hash  or  surge  interference  and  glitches. 


Differential  or  common  mode  Surge  Sup- 
pressors will  suppress  the  industry  standard 
9x20usec,  1000  amp  surge.  Suppression  is  ef- 
fective against  lightning  or  machine  induced 
Surges. 

Priced  at  $20,95,  this  3-prong  unit  (Model 
S/F-KW-3)  combines  Surge  Suppression  and 
Hash  Filtering  in  a convenient  package,  pro- 
viding 1000  watt  load  protection.  Other  models 
available.  For  more  details  contact  Electronic 
Specialists,  Inc.,  Box  122-IF,  Natick,  MA  01760. 
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Wlicropolis*CP/M™  System  Upgrade 

The  Micfopolis-CP/M  System  Upgrade  gives 
the  Micropolis  disk  owner  the  full  capacities  of 
the  GP/M  disk  operating  system,  while  retain- 
ing full  access  to  Micropolis'  operating  system. 

The  Micropolis-CP/M  System  Upgrade  allows 
the  Micropolis  disk  owner  to  participate  in  this 
standard,  by  acquiring  a superior  disk 
operating  system  with  the  following  features; 
•Directly  load  and  start  CP/M 
•Automatically  execute  the  program  of  your 
choice  at  system  start  up 
•Dynamic  disk  space  allocation  and  reclama- 
tion; No  more  waiting  for  the  disk  to  pack! 
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•Random  access  on  all  files 
•High  speed  disk  read  and  write 
•Full  compatibility  with  all  other  CP/M  sys- 
tems and  software 

For  more  details  contact  the  Computer  Mart 
of  New  Jersey,  501  Rte.  27,  Iselin,  NJ  08830, 
(201)  283-0600.  Dealer  inquiries  invited. 

CIRCLE  INQUIRY  NO.  300 

Precision  Steel  Cases 


Micro  Technology  Consultants  has  available 
precision  steel  cases  for  Shugart,  Wangco, 
and  Pertec  mini-floppy  disk  drives. 


Cases  are  available  in  single  and  dual  con- 
figurations, with  a dual  power  supply  to  be  of- 
fered soon.  MTC  cases  are  available  through 
your  local  computer  store.  For  more  informa- 
tion contact  Micro  Technology  Consultants. 
P.O.  Box  660331.  Miami.  FL  33166. 

CIRCLE  INQUIRY  NO.  295 

Dual  Pass  Reloadable  Multistrike 
Carbon  Ribbon  Cartridge 

A new  reloadable  cartridge  system,  used 
with  Qume  and  IBM  Daisywheel  printers,  is  be- 
ing offered  by  Printcraft  Systems.  Inc. 

7c.  ;.v 


It  is  a removable  cartridge,  with  an  original 
300-foot  supply  of  high  quality  multistrike  car- 
bon ribbon.  It  has  the  unique  capability  of  be- 
ing “flipped”  over  for  a second  pass  of  unused 
carbon  area,  for  an  equivalent  effective  total  of 
600  feet  of  ribbon  per  roll.  Ribbons  are  avail- 
able in  black  and  in  colors. 

Savings  realized  are  said  to  be  30-65  percent. 
For  more  information  contact  Printcraft  Sys- 
tems, Inc.,  11-17  Beach  St.,  New  York.  NY 
10012,  (212)  966-0001.  Don  Hubbinett. 

CIRCLE  INQUIRY  NO.  292 

SAE  Expands  Low-Cost 
3600  Series  1C  Socket  Line 

The  latest  additions  to  the  3600  series  are 
the  18-position  and  20-position  sockets.  The 
series  also  has  sockets  with  14,  16,  22,  24.  and 
40  contacts. 


The  low-profile  sockets  are  only  .150  in.  (3.8 
mm)  high  above  the  circuit  board  and  maintain 
their  .100  in.  (2.5  mm)  contact  centers  when 
butted  end  to  end,  providing  continuous  rows 
of  contacts  for  universal  applications  and  high- 
density  packaging. 

Pricing  of  the  low-profile  1C  sockets  is  as 
low  as  $0,006  per  line  with  delivery  in  8 weeks 
ARO.  For  more  information  contact  Tim 
McGarvey  at  Stanford  Applied  Engineering. 
340  Martin  Ave.,  Santa  Clara,  CA  95050,  (408) 
243-9200. 
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Business  Forms 

All-Type  Business  Forms  has  some  exciting 
news  for  the  owners  of  micro/mini  printers  and 
word  processing  units! 

All-Type  Business  Forms  can  affix  a com- 
pany's letterhead  or  envelopes  onto  a continu- 
ous carrier  strip.  This  can  be  used  on  regular 
typewriters,  slave  driven  typewriters,  or  com- 
puter printers.  The  customer  can  furnish  their 
own  letterhead  and  envelopes  or  All-Type  can 
handle  the  entire  job. 


All-Type  Business  Forms  can  also  provide 
stock  and  custom  continuous  labels.  They  can 
provide  continuous  rolodex  cards  that  can  be 
used  to  set  up  hard  copy  customer  files.  All- 
Type  Business  Forms  can  also  provide  contin- 
uous mailers.  This  is  the  type  of  form  that 
already  has  the  outgoing  copies  in  an  enve- 
lope. This  type  form  can  also  be  constructed 
with  a return  envelope. 

For  more  information  contact  All-Type  Busi- 
ness Forms,  6910  Oslo  Cir..  Suite  101.  Buena 
Park.  CA  90621,  (714)  521-3210,  (213)  926-5734. 
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Intelligent  Keyboard  Has 
Capacitive  Switches 

This  solid  state  keyboard  uses  second 
generation  microprocessor  and  patented  low- 
profile  capacitive  keyswitches. 

The  keyboard  uses  an  8-bit,  single  chip 
microprocessor  with  on-chip  ROM.  RAM  and 
erasable,  reprogrammable  EPROM. 


All  key  functions  are  software  controllable. 
The  microprocessor  permits  automatic 
repeats,  multiple  application  programs  in  a 
single  intelligent  encoder,  field  program 


changes  using  new  firmware,  serial  and/or 
parallel  I/O,  and  N-key  rollover  (3-key  rollover 
being  standard).  Options  are  unlimited. 

For  more  information  contact  C.P.  Clare  & 
Co.,  3101  W.  Pratt  Ave.,  Chicago,  IL  60645,  (312) 
262-7700. 
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Metric  Slip  Coupling 

PIC  Design  Corporation  introduces  a metric 
line  of  stainless  steel  adjustable  slip  coupl- 
ings. 

The  coupling  is  designed  to  intermittently 
“slow-down”  a rotating  component  if  it  ex- 
ceeds its  torque  limitations  in  a system. 


It  incorporates  an  internal  cork  slip  clutch  face 
and  by  slipping,  eliminates  damage  to  other 
expensive  components.  The  coupling  also 
compensates  for  shaft  and  angular  misalign- 
ment and  is  adjustable  to  0.  07  N-m  torque. 

Precise  and  dependable,  the  coupling  is  pro- 
vided in  shaft  sizes  from  3 to  3 mm  up  to  6 to  6 
mm;  backlash  0°-‘:  shaft  to  shaft  misalignment 
0,25  mm;  angular  misalignment  1°;  max.  RPM 
2500  and  choice  of  pin  or  split  hub  configura- 
tion. Prices  from  $45.75. 

For  more  information  contact  PIC  Design 
Corp.,  P.O.  Box  335,  Benrus  Center.  Ridgefield. 
CT  06877.  Attn:  Catalog  Dept. 
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PCO-1A 

Process  Control  Output  Module 

Now  available  from  Wyle  Laboratories/ 
Computer  Products  is  the  PCO-1A  process 
control  output  module.  The  PCO-1A  provides 
two  complete  4-20mA  or  10-50mA  process  con- 
trol output  circuits  on  one  Wyle  microcom- 
puter system  output  module.  The  4-20  or  10-50 
range  is  independently  selectable  for  each  cir- 
cuit, and  both  outputs  are  short  circuit  pro- 
tected. The  PCO-1 A is  priced  at  $345  per 
module  (2  output  circuits). 


Also  available  from  Wyle  is  a complete  line 
of  microcomputer  and  I/O  modules  for  indus- 
trial control  and  data  collection  including 
4-20mA  input,  optically  isolated  I/O,  A/D  and 
D/A  converters,  electronic  switches,  relays  and 
more.  For  more  information  contact  Wyle 
Laboratories/Computer  Products,  3200 
Magruder  Blvd.,  Hampton,  VA  23666,  (804) 
838-0122. 
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THE  Z-80  MICRO 
COMPUTER  HANDBOOK 

By  William  Barden,  Jr. 

SAMS.  $8.95 

Rev/ew  by  Dave  Buckhout 


It  was  a windy  day  in  the  desert 
and  instead  of  getting  dirty  right 
after  taking  a shower.  I decided  to 
expand  my  knowledge  in  the  micro- 
computer field.  I picked  up  a book 
entitled  The  Z-80  Microcomputer 
Handbook  by  William  Barden,  Jr,  I 
have  been  interested  in  the  Z-80 
because  of  its  capabilities  and  low 
price  for  a hobbyist  microcomputer; 

I have  considered  the  Z-80  as  the 
top  of  the  line  in  the  Intel  8080-based 
CPU  microprocessor  field.  This 
book  reinforced  my  opinions,  giving 
a good  description  of  what  the  Z-80 
really  can  do.  Previously.  I had  only 
slight  information  on  the  Z-80. 
although  I have  worked  fairly  exten- 
sively with  the  Altair  8800  which 
uses  the  8080. 

The  Z-80  Microcomputer  Hand- 
book has  the  basics  for  the 
electronics-minded  as  well  as  for 
those  who  are  software  oriented.  I 
have  only  slight  experience  with 
hardware  aspects  of  any  microcom- 
puter, thus  it  was  a bit  difficult  to 
read  through  and  understand  the 
electronics  sections  in  particular,  I 
think  that  it  takes  some  experience 
with  LSI  chip  architecture  to  really 
comprehend  the  capabilities  of  the 
Z-80  as  explained  in  this  book. 

But  for  those  who  lean  toward  the 
electronics  aspects  of  the  Z-80+  it 
seems  that  all  pertinent  information 
is  included.  Examples  are  the  pin 
configurations,  timing  diagrams,  in- 
terfaces and  capabilities  of  the  Z-80. 
These  are  basically  specifications 
and  I have  no  reason  to  doubt  their 
accuracy. 

For  those  interested  in  the  soft- 
ware capabilities,  the  book  goes  in- 
to great  detail.  Every  instruction 
group  is  explained  thoroughly.  The 
new  instructions  interested  me  the 
most,  especially  the  block  move, 
16-bit  operations,  the  auxiliary 
registers,  and  the  extra  interrupt  in- 
structions, These  instructions  were 
well  explained  with  examples  such 
as  a four-instruction  routine  to 
search  64  bytes  for  a certain 
character. 

In  general,  the  software  section 
gives  proof  of  the  increased  power 
of  the  Z-80  over  the  Intel  808QA,  Ex- 


plicit examples  are  given  throughout 
this  section  and  even  important  ways 
of  performing  certain  necessities  in 
programming  for  a Z-80  microcom- 
puter are  supplied. 

In  summary.  The  Z-80  Microcom - 
puter  Handbook  is  very  informative 
and  well  laid  out.  It  is  a good  source, 
whether  for  new  information  or  for  ref- 
erence when  programming  or  hard- 
ware upgrading  your  Z-80  microcom- 
puter, 

FINANCIAL  ANALYSIS  & 
BUSINESS  DECISIONS  ON 
THE  POCKET  CALCULATOR 
By  Jon  M.  Smith 
Wiley-tnterscience.  $14,95 

Review  by  John  D.  Hirsch 


Concentrating  on  the  essential 
concepts  of  business-related  calcu- 
lations, Smith  shows  how  compound 
interesbannuity  formulas  can  be 
manipulated  to  yield  answers  to  12 
basic  types  of  financial  problem, 
and  explains  how  the  confusing 
nomenclature  in  various  fields  can 
be  related  to  these  basic  formulas. 

Further  chapters  cover  consumer 
finance,  merchandising,  and  real 
estate  calculations  in  considerable 
detail  with  casebook  examples.  Pro- 
grammable calculators  are  rele- 
gated to  a single  perfunctory  chap- 
ter drawn  largely  from  a previous 
Smith  book.  Scientific*  Analysis  on 
the  Pocket  Calculator,  but  manual 
keystroke  routines  are  given  for 
financial  calculators  and  the  fea- 
tures of  various  models  are  ade- 
quately covered. 

Unlike  the  many  business  math 
books  which  teach  the  rote  use  of 
tables,  Smith’s  book  gives  formulas 
on  which  calculator  or  computer 
programs  can  be  based.  (An  excep- 
tion is  the  section  on  computing  days 
between  dates,  where  the  author  re- 
prints a table  rather  than  discussing 
the  interesting  calendar  algorithms 
that  have  been  developed,) 

Most  of  the  book  is  written  from 
the  standpoint  of  the  financial 
analyst,  and  Smith  offers  many 
cogent  ideas  based  upon  practical 
experience.  Fils  weaknesses  are  in 
the  areas  of  securities  analysis  (not 
covered)  and  statistics  (the  chapter 
on  statistics  is  a summary  of  intro- 
ductory material  without  approxima- 
tion formulas  needed  for  program- 
ming probabilily  functions). 

Hopefully  the  few  shortcomings 
of  this  book  will  be  remedied  in 


future  editions.  It's  a book  that  de- 
serves to  be  around  for  a while. 


PROGRAMMABLE 
CALCULATORS 
By  Charles  J.  and  Roger  J,  Sippl 
Matrix  Publishers.  $14.95 

Review  by  John  D.  Hirsch 

Charles  Sippl  seems  to  be  emerg- 
ing as  the  Irving  Wallace  of  the 
microcomputer/calculator  field.  He 
is  raising  his  own  family  of  co- 
authors and  the  Sippl  clan  are  busily 
at  work  compiling  information  from 
a wide  variety  of  sources  and  dis- 
gorging it  in  a series  of  massive,  on- 
ly partially-digested  chunks. 

The  latest  production  repeats 
some  material  from  Sippl's  Micro- 
computer  Dictionary  and  Guide  and 
Calculator  Users  Guide  and  Diction- 
ary. but  includes  much  information 
on  ihe  new  programmable  calcula- 
tors, The  source  for  the  majority  of 
this  book’s  content  was  manufac- 
turer-supplied literature.  Without 
regard  to  the  title  of  the  book,  the 
Sippls  include  information  on  novel- 
ty calculators,  microcomputers, 
computer  peripherals,  calculators  in 
education,  calculators  for  the  blind, 
and  a host  of  other  topics  that  have 
apparently  been  languishing  in  the 
family  files,  waiting  to  see  the  light 
of  publication. 

This  bewildering  succession  of 
topics  is  tied  together  by  wordy 
chapter  headings  ("Programmability 
— the  capabilities  and  techniques 
are  primary  to  efficient  calculator 
use  ')  and  transitional  sections  writ- 
ten in  the  Gothic  style.  An  example 
of  a typical  sentence:  The  recom- 
mended simultaneous  use  of  the 
Calculator  Users  Guide  and  Diction' 
ary  with  this  book  then  will  afford 
the  reader  the  considerably  more  in- 
tellectual penetration  of  the  diverse 
and  challenging  segments  of  utiliza- 
tion and  future  system  projections 
of  these  devices,"  p.  68. 

As  a survey  book  on  program- 
mable calculators  (including  the  ex- 
pensive. business-oriented  models), 
this  book  does  contain  all  the  infor- 
mation a prospective  buyer  would 
need.  Definitions,  formulas,  photos, 
and  elementary  programming  ex- 
amples are  scattered  throughout  the 
test,  and  a few  excellent  articles  are 
reprinted  from  the  HP-65  User’s  Club 
newsletter.  It  s a good  book  for 
browsers  and  a bargain  by  weight,  if 
not  by  con  tent,  □ 
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“A  Usable  Data  Base  . . . 
What,  Why,  and  How  to  Use  It! 

By  William  Turner,  Southeastern  Regional  Editor 


PURPOSE  OF  FILES  IN  DATA  PROCESSING 

The  framework  of  a data  processing  system  is  its  data 
files  or  data  bases.  Virtually  all  data  processed  by  a 
computer  is  held  on  a file  at  some  time  or  other.  It  is 
through  the  proper  planning,  control  and  use  of  files 
that  a computer  system  can  function  efficiently.  The 
term  file  as  used  in  data  processing  has  a more  precise 
meaning  than  it  does  in  manual  systems. 

What  are  the  main  purposes  of  data  processing  files? 

•To  hold  data  in  a form  that  enables  it  to  be  pro- 
cessed rapidly  by  the  computer, 

•To  make  every  record  accessible  to  the  computer, 
either  individual fy  oren  total. 

•To  obtai  n security  and  compactness  for  the  data. 

Ail  of  these  purposes  are  achievable,  provided  suit' 
able  hardware  is  made  available  for  the  system,  and  its 
files  are  used  in  a well-planned  manner. 

We  can  summarize  everything  that  has  to  be  done  to  a 
file  as  one  of  the  following; 

a)  Establish  the  fife, 

b)  Retrieving  information  from  a file  for  some  purpose; 
e.g.  making  up  a report,  retrieving  selected  records, 
or  retrieving  every  record, 

c)  Adding  records  or  deleting  records  to  a file. 

d)  Making  changes  to  records  in  the  file, 

AM  the  problems  in  data  processing  will  be  concerned 
with  one,  or  more  than  one,  of  these  general  functions. 

A programmer  might  not  care  what  physical  form  the 
data  is  in  (e,g.  whether  an  employee’s  pay  record  is  in 
the  form  of  a handwritten  sheet,  punches  on  a card,  bits 
on  a tape,  or  bits  on  a disk),  but  a data  processing  sys- 
tem can  accept  data  only  in  certain  forms. 

A field  is  a particular  data  item,  be,  an  employee  num- 
ber, a page  reference,  or  possibly  the  title  of  an  article. 


A group  of  associated  fields  make  up  a record. 
A group  of  associated  records  is  called  a file. 


FIXED  AND  VARIABLE  LENGTH  RECORDS 

The  records  in  a given  file  are  usually  the  same  type, 
i.e.  they  each  contain  the  same  number  of  fields,  and 
each  field  is  the  same  size  as  the  corresponding  field  in 
any  other  record.  These  are  known  as  fixed  length 
records.  There  is,  however,  another  form  of  record 
known  as  a variable  length  record. 

The  more  common  use  of  a variable  length  record  is 
when  it  is  more  convenient  to  use  records  that  consist 
of  a variable  number  of  fields. 

Assume,  for  instance,  that  you  were  designing  a sys- 
tem that  required  knowing  when  a shipment  of  merchan- 
dise was  received  and  what  you  paid  for  it.  It  might  be 
more  convenient  to  create  a single  record  that  contains 
just  the  item  description,  along  with  a pair  of  fields  that 
is  added  on  for  each  new  shipment,  containing  the  data 
received  and  price  paid.  As  you  would  normally  receive 
certain  items  more  frequently  than  others,  some  of  the 


records  in  your  received  file  would  be  longer  than 
others.  The  only  other  choice  would  be  to  create  a fixed 
length  file,  each  record  containing  the  item  description, 
date  received,  and  price  paid  for  each  shipment.  In  this 
case,  the  item  description  is  repeated  in  each  record, 
unfortunately  requiring  additional  file  storage  space. 

Another  cause  of  variable  fength  records  is  that  they 
contain  variable  length  fields.  The  most  common  exam- 
ple of  these  are  in  name  and  address  files.  For  example, 
the  varying  lengths  of  names  and  addresses  (street,  city 
and  state)  can  result  in  records  that  would  vary  from  as 
little  as  25  up  to  125  characters  per  address.  If  the  data 
is  stored  in  a variable  length  format,  ft  is  necessary  to 
somehow  identify  the  start  and  end  of  the  name,  street, 
city  and  state  fields  so  that  your  computer  system  can 
split  them  up  for  printing  in  the  more  normal  4 to  6 line 
address  format. 

There  are  two  standard  methods  used  to  determine  the 
length  of  a field  or  record:  The  first  of  the  two  standard 
techniques  is  to  use  a record  length  field.  Generally  this 
is  a count  of  the  total  number  of  characters  contained  in 
that  record.  The  length  field  is  normally  calculated  and 
inserted  by  the  computer  when  the  record  was  first 
created,  and  is  updated  whenever  the  record  is  changed. 
The  record  length  is  usually  the  first  field  in  the  record 
but  it  could  be  placed  anywhere  in  the  fixed  fength  por- 
tion of  the  record. 

The  second  technique  is  to  make  use  of  a special 
symbol,  or  group  of  digits  or  characters  that  do  not  oc- 
cur elsewhere  in  the  record  to  mark  or  flag  the  end  of  the 
record.  This  end  of  record  flag  or  (EOR)  marker  is  usually 
positioned  immediately  afterthe  final  field  inarecord. 

Obviously,  there  must  be  some  tradeoffs  to  consider 
when  designing  a file,  and  trying  to  choose  between  a 
variabfe  length  and  a fixed  fength  format, 

A fixed  length  file  is  usually  easier  to  process,  be- 
cause you  know  that  the  customer’s  name  is  always  be- 
tween columns  41  and  61.  The  disadvantage  to  a fixed 
length  file  is  that  all  fields  must  be  made  the  same 
length,  and  that  length  must  be  large  enough  to  contain 
the  longest  piece  of  data.  A fixed  length  file  may  be 
easier  to  process,  but  is  relatively  inefficient  in  terms  of 
filestorage  space. 

A variable  length  file,  on  the  other  hand,  may  be 
relatively  slower  to  process  in  some  instances,  but 
generally  requires  less  file  space  to  store  the  data. 

The  only  way  that  I know  how  to  process  variable 
length  data  in  BASIC  Is  to  treat  the  data  record  as  a 
single  character  string.  Even  then  some  BASIC’s  will  not 
allow  you  to  store  the  data  on  the  file  as  a variable 
length  record.  There  is,  however,  no  restriction  regard- 
ing the  use  of  variable  length  fields,  within  the  confines 
of  a fixed  length  record. 

You  must,  however,  read  each  data  record  as  a single 
character  string.  This  means  that  you  must  disassemble 
the  record  into  its  component  parts.  Normally  the  MID$ 
or  equivalent  function  would  be  used  as  the  method  to 
separate  the  fields  into  separate  variables  for  process- 
ing. Fields  containing  strings  would,  of  course,  be  moved 
to  separate,  individual  string  variables  for  further  pro- 
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cessing.  Fields  containing  numerical  data  must  be  con- 
verted to  a numeric  format  through  the  use  of  the  VAL  or 
equivalent  function  prior  to  its  being  used  as  part  of  a 
numeric  calculation. 

One  difficulty  that  still  remains  is  that  some  versions 
of  BASIC  are  horribly  slow  when  trying  to  scan  a charac- 
ter string  for  an  ‘ EOFT  character.  Their  FOR-NEXT  and 
MID$  mechanisms  are  extremely  inefficient!  If  this  is 
the  case  with  your  BASIC,  you  would  do  better  by  using 
fixed  field  length , rather  than  the  end  of  field  character 
concept. 

As  you  may  have  gathered  by  now,  there  is  no  dif- 
ference between  handling  variable  length  records  or 
variable  length  fields,  as  long  as  the  end  of  field  marker 
is  different  from  the  end  of  record  marker.  It  is  also 
possible  to  use  a start  of  field  market,  rather  than  an  end 
of  field  marker,  to  separate  one  field  from  another. 

A USABLE  DATA  BASE 

The  data  base  supplied  on  the  reverse  side  of  the  May 
Floppy  ROM*  exhibits  two  unique  attributes.  The  first 
being  that  it  is  in  the  IAPS*  format  to  make  it  portable 
software,  as  was  discussed  in  the  May  issue.  The  second 
attribute  is  the  structuring  of  the  files  to  make  the  data 
base  usable. 

Before  discussing  the  actual  structure  of  the  May 
data  base,  it  is  important  to  point  out  that  it  is  made  to 
be  flexible.  The  base  can  be  used  to  either  continue  the 
index  to  INTERFACE  AGE,  or  other  magazines,  or  slight- 
ly restructured  to  provide  a base  for  other  information 
such  as  the  best  ski  resorts  in  a given  area. 

THE  DATA  BASE  STRUCTURE 

Figure  1 is  an  overview  of  the  two  types  of  records 
found  in  the  May  data  base.  Figure  1b  is  made  up  of  the 
following  descriptors  to  define  the  Publication  header 
record: 

Note  1:  The  ASCII  ‘FS’  — file  separator  - (HEX  1C). 

identifies  the  record  as  a publication  header  record. 


‘Floppy  ROM  and  IAPS  are  trademarks  of  INTERFACE  AGE 
Magazine.  Cerritos,  California. 


Note  2:  This  is  a required  field  and  contains  the  name 
of  the  publication. 

Note  3:  The  ASCII  ‘RS’  — record  separator  - (HEX  IE)  is 
used  as  a file  separator  and  identifies  the  end  of  one 
field  and  the  start  of  the  next.  The  character  imme- 
diately following  the  ‘RS‘  will  identify  the  next  field. 
(See  Notes  4 and  8 for  optional  field  description.) 

Note  4:  The  ASCII  ‘D’  (HEX  44),  identifies  the  following 
data  as  the  publication  date.  The  ASCII  ‘R’  (HEX  52) 
identifies  the  data  following  it  as  the  volume  refer- 
ence ID. 

The  following  format  was  used  for  the  volume  and  issue 
ID:  (1-6  means  Volume  1,  Issue  6). 

Note  5:  The  ASCII  ‘E’  (HEX  45)  identifies  the  end  of  a 
record. 

Figure  1b  is  the  article  descriptor  record  and  is  made 
upof  the  following: 

Note  6:  The  ASCII  ‘GS’  — group  separator  — (HEX  ID) 
identifies  the  record  as  an  article  descriptor  record. 
Note  7:  Page  or  reference  number.  This  is  used  to  iden- 
tify where  in  the  publication  a referenced  article  can 
be  found. 

OPTIONAL  FIELDS 

Note  8:  The  ASCII  ‘A’  (HEX  41)  identifies  the  next  group 
of  data  as  the  author’s  name,  and  is  structured  as 
shown  in  Figure  2. 

The  ASCII  B’  (HEX  42)  identifies  the  data  that  follows 
as  an  abstract  of  the  article  and  is  structured  as 
shown  in  Figure  3. 

The  ASCII  D*  character  (HEX  44)  is  the  data  indicator 
for  publication  date  and  is  used  if  the  magazine  or 
book  date  is  different  from  the  article  date. 

The  ASCII  K’  (HEX  4B),  is  a keyword  indicator  for  use 
when  implementing  an  information  retrieval  system, 
and  is  shown  in  Figure  4. 

Finally  the  ASCII  T (HEX  54),  identifies  the  data  fol- 
lowing as  the  title  of  the  article  and  is  structured  the 
same  as  the  abstract  in  Figure  3. 

Next  month  each  record  format  and  individual  field 
will  be  described. □ 
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CP/M: 

An  8080  Disk  Operating  System 

With  Editor,  Assembler,  and  Debugger 

Reviewed  by  Alan  R.  Miller,  Contributing  Editor 


This  article  describes  the  features  of  a marvelous  disk 
operating  system  called  CP/M . The  combination  of 
CP/M  and  an  8080  or  Z-80  microprocessor  produces  a 
system  that  approaches  the  versatility  of  large  com- 
puters. I have  not  written  this  article  to  be  an  operating 
manual,  but  rather  to  be  a complement  to  the  extensive 
documentation  that  accompanies  CP/M.  In  particular,  I 
will  try  to  help  you  avoid  the  frustrating  errors  t made  at 
the  beginning.  Part  of  the  problem  is  that  there  is  so 
much  to  learn  and  there  is  so  much  information  in  the 
manuals.  I hope  that  this  article  will  smooth  the  way  for 
you . If  you  still  have  a problem , you  might  contact  the 
people  either  at  Digital  Research  or  Lifeboat  Associates , 
/ have  found  both  to  be  very  helpful.  If  all  else  fails,  con- 
tact me  and  111  try  to  help . 

INTRODUCTION 

Every  computer  needs  a system  monitor  which,  at  the 
very  least,  will  coordinate  communication  between  the 
computer  and  the  peripherals  (keyboard,  printer,  video 
screen,  tape  recorder,  floppy  disks,  etc.).  This  monitor 
should  be  able  to  perform  such  housekeeping  tasks  as 
displaying  memory  In  hexadecimal  and  ASCII,  moving  a 
block  of  memory,  filling  memory  with  a constant,  com- 
paring one  block  of  memory  to  another,  and  the  ability 
to  jump  to  another  program  in  memory. 

Over  the  past  several  years,  INTERFACE  AGE  has 
published  articles  addressed  to  one  or  another  of  these 
tasks.  By  combining  the  ideas  in  these  articles,  it  is 
possible  to  produce  a decent,  non-disk  monitor.  If  you 
have  a floppy  disk,  you  need  something  more. 

Floppy  disks  usually  come  with  a minimal  disk  oper- 
ating system  (DOS)  that  will  perform  only  a few  of  these 
tasks.  For  example,  the  jump  command  is  the  only  non- 
disk operation  available  in  the  North  Star  DOS.  The 
PerSci  intelligent  controller  has  only  disk-oriented  com- 
mands. The  user,  therefore,  will  have  to  write  the  neces- 
sary non-disk  monitor  commands  and  integrate  them  in- 
to the  DOS.  This  task  will  be  much  easier  if  you  have  an 
assembler  available.  You  will  also  want  an  editor  to 
change  the  assembler  file,  and  maybe  even  a debugger 
to  find  the  problem  in  the  resulting  machine  code  when 
it  doesn’t  do  what  you  expected. 


The  people  at  Digital  Research1  have  nicely  combined 
just  about  ail  of  the  features  that  you  could  possibly 
want  into  an  8080  disk  operating  system  called  CP/M. 
The  basic  system  is  available  on  an  8-inch  soft-sectored 
floppy  diskette  for  $100,  The  price  includes  a compre- 
hensive set  of  operating  manuals,  A version  of  CP/M  is 
also  available  for  the  North  Star  5-inch  floppy  from  Life- 
boat Associates3  for$145. 

The  basic  system  includes  a monitor,  text  editor, 
assembler,  and  debugger.  A minimum  of  16K  bytes  of 
memory  (20K  for  the  Lifeboat  version)  are  required.  Addi- 
tional programs  are  available  separately;  MAC,  a more 
powerful  assembler  with  macro  capabilities;  SID,  a more 
powerfui  debugger;  FORTRAN,  and  three  versions  of 
BASIC.  The  prices  for  these  additional  programs,  which 
will  be  discussed  near  the  end  of  this  article  are  given  in 
Table  1. 


Table  1. 

The  cost  of  CP/M  programs. 

Program 

8”  Disk  5 

” Disk 

CP/M 

$100 

$145 

MAC 

90 

100 

SID 

75 

85 

BASIC-E 

32 

30 

CBASIC 

100 

95 

BASIC  (Microsoft) 

300 

300 

FORTRAN 

400 

400 

THECP/M  MONITOR 

CP/M  can  be  divided  Into  several  subsystems: 


BIOS  — The  basic  I/O  (except  disk) 

BDOS  — The  basic  disk  operating  system 
COP  — The  console  command  processor 
TPA  — The  transient  program  area  (user  programs) 

BIOS  is  the  program  that  interfaces  your  non-disk  peri- 
pherals to  CP/M,  Your  first  task  is  to  write  your  own  cus- 
tomized version  of  BIOS  and  copy  it  onto  the  CP/M  disk- 
ette. This  will  be  discussed  in  detail  in  a later  section. 


'Digital  Research,  P.O.  Box  579.  Pacific  Grove,  CA  93950. 
5Ufeboat  Associates,  164  West  83rd  St.,  New  York,  NY  10024. 
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The  BOOS  section  takes  care  of  all  disk  operations  for 
up  to  four  floppy  disks.  It  maintains  the  file  directories 
and  the  allocation  of  sectors.  Floppy  diskettes  are  divided 
into  a number  of  concentric  tracks,  and  each  track  is  fur- 
ther divided  into  a number  of  sectors.  All  but  the  smallest 
programs  require  more  than  one  sector.  An  operating  sys- 
tem that  stored  data  on  contiguous  sectors  would  be  very 
inefficient.  This  is  because  the  overhead  in  switching 
from  one  sector  to  the  next  causes  the  system  to  just 
miss  the  next  sector.  The  system  then  has  to  wait  until 
the  desired  sector  comes  around  again.  CP/M  solves  the 
problem  by  staggering  the  data  (from  multiple-sector 
files)  throughout  the  diskette.  This  gives  the  system  a 
little  more  time  between  the  end  of  one  sector  and  the 
beginning  of  the  next.  Of  course,  all  this  manipulation  is 
not  apparent  to  the  user. 

STARTUP 

After  you  have  customized  your  version  of  CP/M  and 
loaded  it  into  memory  (as  discussed  later  in  this  article), 
it  can  be  started  up  by  branching  to  address  zero.  The 
prompt  A>  appears  at  the  console,  indicating  that  CP/M  is 
ready  for  commands  and  that  drive  A is  the  default  drive. 


Some  commands  will  also  accept 
ambiguous  file  names  as  a reference 
to  a group  of  files.  The  asterisk 
and  question  mark  are  used  for  this 
purpose.  The *  * stands  for  any 
number  of  characters;  the  ? for  only 
one.  Thus  the  ambiguous  file 
name  *,*  refers  to  all  files  on  the  disk. 


THE  BUILT-IN  COMMANDS 

Several  commands,  built  into  CP/M,  can  now  be  given; 

DIR  List  directory  of  files 

ERA  Erase  fi!e(s)  from  disk 

REN  Rename  a file 

SAVE  Copy  a file  from  memory  to  disk 

TYPE  Print  out  a file 

Keyboard  entries  can  be  edited  with  the  following 
commands  (*X  means  Control-X); 

'U  Cancel  the  current  line 

DEL  Delete  the  last  character 

AR  Retype  the  current  line 

*E  Local  carriage  return  (donl  send  it) 

Other  special  commands  are: 


FILENAMES 

File  names  may  be  ambiguous  or  unambiguous.  Un- 
ambiguous file  names  may  have  three  parts:  the  disk 
name,  the  primary  name,  and  the  file  type.  The  following 
areexamplesof  unambiguous  file  names: 

B:SOLVIT.ASM 
A:  LINEAR. HEX 
LOGGING.DAT 
B:MAR2878 

The  drive  name  appears  first,  followed  by  a colon.  If 
the  file  is  on  the  default  drive,  then  the  drive  name  is  op- 
tional. The  primary  name  must  start  with  a letter  and 
may  contain  up  to  eight  characters.  The  file  type  is  used 
to  designate  the  nature  of  information  in  the  file.  It  is 
preceded  by  a decimal  point. 

Some  file-types  are  reserved  by  the  system: 

ASM  Assembler  source  fi  le 

HEX  Intel  HEX  object  file 

PRN  Print  file  of  assembly  listing 

COM  Command  file  (binary  executable  fiie) 

BAS  BASIC  source  file 

INT  Intermediate  BASIC  fife 

BAK  Backup  file  from  prior  edit 

LIB  Library  source  file  that  can  be  inserted 
during  editing 

SUB  A list  of  commands  to  be  executed 

DAT  Datafile 

$$$  Temporary  work  file 

The  user  can  also  invent  other  names,  e.g.tTXT  fortext. 

Some  commands  will  also  accept  ambiguous  file 
names  as  a reference  to  a group  of  files.  The  asterisk 
and  question  mark  are  used  for  this  purpose.  The  * 
stands  for  any  number  of  characters:  the  ? for  only  one. 
Thus  the  ambiguous  file  name  V refers  to  all  files  on 
the  disk.  The  name  INVER  * refers  to  all  files  with  the 
primary  name  INVER,  while  ‘.HEX  refers  to  afl  HEX  files. 
Files  named 

NEWTON1.HEX 
NEWTON  2.  HEX 
NEWTON3.HEX 

can  be  collectively  referred  to  by 
NEWTON?. HEX 


THE  DIR  AND  ERA  COMMANDS 

The  commands  DIR  and  ERA  both  accept  ambiguous 
file  names.  Examples  are: 


DIR 
DIR  B: 

DIR  * .ASM 
DIRB;PRGM.‘ 

DIR  V 


List  entiredirectoryon  defaultdrive 
List  entire  directory  on  drive  B 
List  all  assemblersource  files 
List  all  files  on  drive  B with  primary 
name  PROM 
Same  as  DIR 


'C  Restart  CP/M  (warm  start  from  address  zero) 
AP  Output  to  list  device  (toggle  on  and  off) 

"S  Freeze/scroll  the  display  (toggle) 

The  DIR  command,  without  arguments,  lists  the  entire 
directory  on  the  default  drive.  An  argument  may  also  be 
given  to  list  only  a portion  of  the  directory  or  to  specify 
the  disk  drive. 


The  ERA  command  is  used  to  erase  files  and  takes 
the  same  arguments  as  the  DIR  command.  As  a precau- 
tion against  a potentially  catastrophic  error,  the  com- 
mand ERA  V requires  verification.  The  user  must 
answer  the  question:  Y/N?.  Of  course,  unambiguous  file 
names  can  be  used  with  the  DIR  and  ERA  commands  to 
reference  a single  file. 
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THE  REN,  TYPE,  AND  SAVE  COMMANDS 

The  REN,  TYPE,  and  SAVE  commands  require  the  use 
of  unambiguous  file  names.  To  rename  a fife,  type  the 
new  file  name,  an  equals  sign,  and  the  original  file  name 
{i.e.t  the  names  appear  to  be  reversed).  As  we  shall  see 
in  the  next  section,  the  editor  gives  the  original  file 
name  to  the  new  file.  It  then  saves  the  original  version, 
but  changes  its  file  type  to  BAK,  If  this  file  were  edited 
a second  time,  the  original  file  would  be  lost.  This  oc- 
curs when  the  editor  renames  the  intermediate  file  to 
type  .BAK,  and  the  newest  version  to  .ASM.  All  three  ver- 
sions can  be  saved  if  the  .BAK  file  is  renamed  before  the 
second  edit; 

REN  B:LIFE,BK2—  LIFE. BAK 

Now  after  the  second  edit,  there  will  be  three  LIFE 
files  of  types  .ASM,  .BAK,  and  .BK2. 

The  TYPE  command  is  used  to  list  files  on  the  console 
or  list  device.  (Typing  a VP  alternately  turns  on  and  off 
the  output  to  the  list  device*  It  always  appears  at  the 
console.) 

The  SAVE  command  is  used  to  copy  programs  to  disk 
from  memory.  The  command: 

SAVE  10  BtTABLCOM 

will  save  on  disk  B a binary  file  ten  pages  (256-byte 
blocks)  long.  The  program  must  start  at  100  HEX,  the 
beginning  of  the  transient  program  area  (TPA).  The  SAVE 
command  is  useful  for  saving  an  altered  version  of  a 
binary  program.  It  is  also  useful  for  transferring  your  old 
source  files  to  ASM,  {More  about  this  later,) 

CHANGING  DISKS 

References  to  files  stored  on  the  default  drive  need 
not  include  the  drive  name: 

A>TYPE  SOLVIT. ASM 
A>TYPE  A:LINFIT.FOR 

The  default  drive  can  be  changed  by  typing  the  new 
drive  name  followed  by  a colon: 

A>B:  You  type  this 

B>  The  system  responds  with  this 


Now  commands  that  refer  to  disk  B need  not  be  preced- 
ed with  the  drive  name.  Of  course,  references  to  files  on 
drive  A must  be  preceded  with  an  A:. 


r 

B>D!R  \ASM  Yout 

ype  this 

B.LIFE.ASM  CP/M 

1 responds  with  this 

B>DIR A:\ASM  Yout 

ypethis 

A:FITTER.A$M  CP/M 

1 types  this 

B>A:  Switc 

^h  back  to  A 

A>  A is  n 

iow  the  default  drive 

L 

A 

CP/M  maintains  a storage  map  of  each  diskette.  So 
when  you  change  diskettes,  you  must  type  a AC  to  re- 
start CP/M.  Otherwise  you  won't  be  able  to  write  on  the 
new  diskette.  The  commands  we  have  just  considered 


are  built  into  the  CCP  part  of  CP/M,  The  other  commands 
we  will  consider  are  separate  programs.  Their  names  ap- 
pear separately  in  the  directory  listing,  and  can  be 
removed  if  they  are  not  needed. 


STAT 

SUBMIT 

ED 

DUMP 

ASM 

LOAD 

DDT 

PIP 

These  transient  programs  will  be  discussed  in  the  fol- 
lowing sections. 

DISK  STATUS 

The  program  STAT.COM  can  be  used  to  find  the  free 
area  of  each  diskette.  The  command: 

A>STAT  B: 

will  print  the  message: 

BYTES  REMAINING  ON  B:  27  K 

The  STAT  command  will  produce  a directory  listing  in 
alphabetical  order  and  give  the  size  of  each  file.  The 
command  is: 

A>STATB:V 

Disk  drives  can  be  software  write  protected  with  the 
command: 

STAT  B:  = R/O 

A warm  start  fG)  will  cancel  the  protection.  Also,  the 
default  drive  cannot  be  write  protected. 

THE  TEXT  EDITOR 

Disk  files  are  created  and  altered  with  the  command: 
A>ED  filename, type 

A * prompt  will  appear,  indicating  that  the  editor  is 
ready  for  commands.  If  you  are  creating  a new  file,  type 
an  1 (for  Insert)  and  a carriage  return  <CR>.  All  of  the 
next  lines  will  be  entered  into  the  edit  buffer  in  memory. 
At  the  end  of  the  test,  type  a Conirol-Z  (AZ)  and  the  * 
prompt  will  reappear.  The  text  you  have  written  can  now 
be  displayed  or  altered.  The  commands  you  can  use 
make  reference  to  an  imaginary  character  pointer  (CP) 
that  is  positioned  between  two  adjacent  characters  in 
the  edit  buffer.  Some  of  the  commands  move  the  CP. 
others  manipulate  the  text  with  respect  to  the  CP. 

MOVING  THECHARACTER  POINTER 

The  pointer  is  set  to  the  beginning  of  the  buffer  with  a 
B and  to  the  end  with  a — B.  A command  of  C moves  the 
CP  one  character  forward  (towards  the  end  of  the  buf- 
fer). The  CP  can  be  moved  to  the  beginning  of  the  next 
line  with  an  L.  The  pointer-movement  routines  don't  pro- 
duce any  output,  so  you  can't  see  what  is  actually  hap- 
pening, In  the  next  section  we  will  introduce  additional 
commands  for  viewing  the  text.  Either  the  C or  L com- 
mands can  be  preceded  by  a decimal  number  to  move 
the  CP  more  than  one  location*  If  the  number  is  nega- 
tive, the  pointer  moves  backwards.  A OL  command  sets 
the  CP  to  the  beginning  of  the  current  line.  These  com- 
mands are  summarized  in  Table  2* 
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Table  2. 

Editor  commands  that  move  the  pointer. 

Command 

moves  the  pointer 

B 

to  the  beginning  of  the  edit  buffer 

— B 

to  the  end  of  the  buffer 

nC 

n characters  forward 

-nC 

n characters  backwards 

nL 

to  the  beginning  of  the  nth  line 

-nL 

backwards  n lines 

OL 

to  the  beginning  of  the  current  line 

VIEWINGTHETEXT 

The  T command  can  be  used  to  view  (Type)  lines  of 
the  edit  buffer.  Typing  a single  T,  displays  the  text  from 
the  CP  to  the  end  of  the  line.  A OT,  prints  text  from  the 
beginning  of  the  line  to  the  CP.  Since  commands  can 
generally  be  combined,  the  command  OTT  types  the  en- 
tire line  that  the  CP  is  on.  A positive  or  negative  decimal 
number  may  precede  T as  with  the  C and  L commands. 
The  editor  can  be  made  to  simulate  a line-oriented 
editor.  Typing  just  a carriage  return  will  move  the  CP  to 
the  beginning  of  the  next  line  and  print  that  line.  This  is 
equivalent  to  entering  an  LT  command.  Of  course  suc- 
cessive lines  can  be  viewed  by  repeatedly  typing  a car- 
riage return  <CR>. 


Text  can  be  altered,  inserted,  or 
replaced.  The  n D command  deletes 
n characters  after  the  CP  if  n is 
positive.  If  n is  negative,  the  n 
characters  before  the  CP  are  deleted. 


Typing  a decimal  number  n and  a <CR>  will  move  the 
CP  n lines  and  print  out  the  new  line.  Each  prior  line  can 
be  viewed  by  typing  a — 1<CR>. 

If  scrolling  is  too  fast  during  execution  of  the  T com- 
mand, you  can  type  a Z or  two.  This  slows  down  the 
display  (sleep  Z-Z-Z). 

ALTERING  THETEXT 

Text  can  be  altered,  inserted,  or  replaced.  The  n D 
command  deletes  n characters  after  the  CP  if  n is 
positive.  If  n is  negative,  the  n characters  before  the  CP 
are  deleted.  The  nK  command  is  similar,  except  that  it 
deletes  (kills)  n lines  of  text  starting  the  the  CP. 
Characters  are  inserted  after  the  CP  with  the  I com- 
mand. The  insert  mode  is  terminated  either  with  a 'Z  or  a 
<CR>.  The  latter  is  used  if  both  a <CR>  and  line  feed 
are  to  be  inserted  into  the  edit  buffer.  Otherwise  the  'Z 
is  used.  These  additional  commands  are  summarized  in 
Table  3. 


Table  3. 

Edit  commands  that  operate  on  the  text 

T 

Display  from  CP  to  end  of  line 

OT 

Display  from  beginning  of  line  to  CP 

Z 

Slow  down  scroll  speed  (sleep) 

nD 

Delete  n characters  after  the  CP 

— nD 

Delete  n characters  before  the  CP 

nK 

Deleten  lines  (kill) 

— nK 

Delete  n lines  before  the  CP 

— 1 

Insert  text  after  the  CP 

<CR> 

Move  the  CP  to  next  line  and  print  it 

n 

Move  the  CP  n lines  and  print  the  last 

THEFANCY  COMMANDS 

There  are  several  fancy  commands.  Typing  an  F<string> 
will  move  the  CP  to  the  end  of  the  string.  A decimal  num- 
ber may  precede  the  F to  find  the  nth  occurrence  of  the 
string.  Notice  that  the  F command  doesn’t  change  the 
text.  The  search/substitute  command  is  often  the  best 
method  of  changing  a passage.  The  format  is  nScold 
string>'Z<new  string>  (the  angle  brackets  are  not  ac- 
tually entered).  This  command  will  change  the  next  n oc- 
currences of  the  old  string  to  the  new.  Carriage  return/ 
line  feed  pairs  are  represented  in  the  string  by  a Control-L. 

The  X command  can  be  used  to  block  move  a portion 
of  text.  Typing  an  8X.  for  example,  will  copy  the  eight 
lines  after  the  CP  to  a temporary  disk  file.  You  then 
move  the  CP  to  the  new  position  and  type  the  R com- 
mand. The  eight  lines  are  then  copied  from  the  disk  file 
to  the  new  location  in  the  edit  buffer.  Finally,  there  is  an 
M (macro)  command  that  can  be  used  to  repeatedly  exe- 
cute the  rest  of  the  command  line.  Examples  of  these 
commands  are  given  in  Table  4. 


Table  4.  Fancy  edit  commands. 

2FCALLAZ0TT  Find  the  2nd  occurrence  of  CALL 
and  print  the  line  it  is  on 

MS”AZ’AZ0TT  Change  every  occurrence  of  ” to  * 
and  print  the  new  lines 


When  you  have  finished  editing  the  text,  type  an  E<CR> 
(End).  The  edit  buffer  will  be  copied  to  disk  and  control 
will  return  to  CP/M. 

EDITING  EXISTING  FILES 

In  the  previous  section,  we  were  talking  about  creat- 
ing and  editing  a file.  The  editing  of  an  existing  file  (on 
disk)  is  a little  different.  Give  the  same  initial  command: 

ED  filename. type 

But  if  you  then  give  the  BT  commands  to  move  the 
pointer  to  the  beginning  of  the  file  and  print  the  first 
line,  all  you  get  is  the  * prompt.  In  fact,  any  of  the  above 
commands  will  only  produce  a * prompt.  The  problem  is 
that  the  edit  buffer  is  empty.  (This  problem  didn't  occur 
before,  because  we  were  creating  the  file  directly  in  the 
edit  buffer.)  The  answer  is  to  append  some  text  from  the 
old  disk  file. 

Files  small  enough  to  be  contained  in  the  edit  buffer 
can  be  loaded  with  the  command  #A.  The  # sign  stands 
for  65535  and  can  be  used  for  any  command  that  needs 
a decimal  number.  Now  that  the  entire  file  is  in  memory, 
it  can  be  displayed  with  the  command  B#T.  Edit  the  text, 
then  type  an  E to  end  the  edit.  The  new  version  will  be 
copied  back  to  the  disk  and  given  the  original  name.  The 
original  version  is  saved  too:  its  file  type  is  changed  to 
.BAK. 

Disk  names  can  be  used  in  the  ED  command  to 
specify  where  to  get  the  editor,  where  to  set  the  original 
file,  and  where  to  place  the  final  version.  The  command: 

A>B:ED  A:FORCE.ASM  C: 

will  load  the  editor  from  drive  B,  the  original  file  from 
disk  A and  put  the  edited  version  on  disk  C.  In  this  case, 
C will  become  the  default  drive  at  the  end  of  the  edit. 
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EDITING  LONG  FILES 

Files  that  are  too  long  to  fit  into  the  edit  buffer  can  be 
edited  in  parts.  (You  may  wonder  how  such  a long  file 
can  be  used.  As  we  shall  see  shortly,  the  assembler 
operates  on  a disk  source  file  and  puts  its  results  back 
onto  the  disk.  Thus  it  is  possible,  in  principle,  to  assem- 
ble huge  source  files.)  The  command  200A  will  copy  200 
lines  from  the  source  file  into  the  edit  buffer.  After  edit- 
ing this  part,  copy  it  back  to  disk  with  the  command  #W. 
(There  may  be  more  or  less  than  200  lines  after  the  edit, 
so  we  use  the  # symbol.)  The  sequence  of  200A/#W  com- 
mands can  be  repeated  as  often  as  necessary. 


f A>ED  BiNEWTON.ASM 

Edit  NEWTON  on  drive  B 

1 

*200 A 

Copy  200  lines  to  edit  buffer 

<editcommands> 

*#W 

Copy  edited  lines  to  disk 

*200 A 

Get  200  more  lines 

<editcommands> 

9 

#w 

Copy  edit  buffer  to  disk 

#A 

Get  the  rest  of  the  lines 

<edit  commands> 

*E 

. - * * • » 

End  edit 

L 

J 

The  E command  is  then  used  to  end  the  edit.  Any  text 
remaining  in  the  edit  buffer  is  copied  to  the  new  disk  file 
(thus  it  is  not  necessary  to  give  a #W  command  prior  to 
the  E command).  Then  any  lines  left  in  the  original  disk 
file  are  copied  to  the  new  file.  The  new  file  is  given  the  old 
file  name  and  the  old  file  type  is  changed  to  type  .BAK. 

LIBRARY  FILES 

You  probably  have  sections  of  assembly  language  code 
that  you  frequently  use,  such  as  I/O  routines  and  HEX- 
binary/binary-HEX  conversions.  These  routines  can  be 
placed  into  a disk  file  of  type  .LIB  and  subsequently  in- 
serted into  another  file  that  is  being  edited.  The  command: 

‘BHEXBIN 

copies  the  file  HEXBIN.LIB  from  disk  into  the  edit  buffer, 
starting  at  the  CP. 

THE  ASSEMBLER 

The  CP/M  assembler  operates  on  disk  files  of  type 
.ASM.  It  can  produce  an  assembly  listing  file  (a  combi- 
nation of  ASCII  HEX  code  and  the  original  source  listing) 
with  the  file  type  .PRN  (print).  It  is  called  a print  file,  be- 
cause it  is  useful  only  for  humans.  Computers  have  no 
use  for  such  a listing.  A checksummed  hexadecimal  file 
in  the  Intel  format  can  also  be  produced  (of  type  .HEX). 
This  file  contains  the  assembled  machine  code.  The 
assembler  can  be  directed  to  save  the  .PRN  and  .HEX 
files  on  any  available  disk,  or  to  output  them  to  the 
printer,  or  to  not  generate  them  at  all. 

The  assembler  uses  the  standard  Intel  op  codes  and 


the  usual  pseudo-op  codes  DB,  DS,  DW  and  ORG.  Both 
the  DB  and  DW  directives  allow  multiple  arguments 
which  may  be  mixtures  of  ASCII  and  constants. 

DB  ‘Checksum  error1, CR,LF, ’at  ’,0 

The  ORR  pseudo-op  has  no  meaning,  since  the  assem- 
bler doesn’t  actually  put  the  resulting  machine  code  in- 
to memory. 

There  is  also  a conditional  assembly  pseudo-op: 

IF  NAME 


ENDIF 

which  allows  you  to  maintain  one  master  source  file 
containing  several  versions.  For  example,  my  main 
monitor  can  be  assembled  with  or  without  VDM  capabil- 
ities and  with  either  North  Star  or  PerSci  disk  com- 
mands. The  portion  of  text  between  the  IF/ENDIF  pairs 
is  assembled  if  NAME  is  true  (not  zero).  Near  the  top  of 
the  program,  the  statement: 

FALSE  ECU  0 

TRUE  ECU  NOT  FALSE 

could  be  given.  Then  the  statement: 

NORTH  ECU  TRUE 

would  cause  assembly  of  the  conditional  parts  headed 
by: 

IF  NORTH 

but  skip  assembly  of  parts  headed  with: 

IF  NOT  NORTH 

Labels  can  contain  up  to  16  characters  and  need  not 
be  terminated  with  a colon.  Imbedded  S symbols  are  ig- 
nored, and  so  can  be  used  for  legibility.  The  assembler 
is  designed  to  read  free-formatted  code,  so  commands 
can  start  in  any  field.  More  than  one  statement  may  ap- 
pear on  each  line  if  separated  by  an  exclamation  point. 

RAR  ! RAR  ! RAR  ! RAR  ;MOVE  TO  LOWER  HALF 


Numerous  operations  are  possible  in  operands: 


+ 

add 

— 

subtract 

* 

multiply 

/ 

divide 

AND 

logical  AND 

OR 

logical  OR 

NOT 

complement 

XOR 

exclusive  OR 

SHR 

shift  right 

SHL 

shift  left 

Parentheses  can  be  used  to  insure  the  desired  hierarchy 
of  operations. 

ASSEMBLY-TIME  OPTIONS 

Several  options  can  be  selected  with  the  assembly 
command: 


command 

source 

on 

HEX 

on 

PRN 

on 

A>ASM 

WORK 

A 

A 

A 

A>ASM 

WORK.BBB 

B 

B 

B 

A>ASM 

B:WORK 

B 

B 

B 

A>ASM 

WORK. ABC 

A 

B 

C 

A>ASM 

WORK.BXZ 

B 

printer 

none 

The  source  file  must  be  of  type  .ASM,  but  the  .ASM 
must  not  be  entered  in  the  command.  If  all  action  is  on 
the  same  disk,  the  file  name  can  be  preceded  with  the 
disk  name.  An  alternate  format  is  also  available.  The 
location  of  the  source  file,  and  the  disposition  of  the 
HEX  and  PRN  files  can  be  specified  by  three  letters  in 
the  file-type  location.  The  letters  A,B,C  and  D designate 
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a disk  dive.  X sends  the  output  to  the  console/list  de- 
vice, and  Z indicates  that  generation  is  to  be  omitted. 
The  first  letter  designates  the  source,  the  second  refers 
to  the  HEX  file,  and  the  third  letter  is  for  PRN  fife. 

A DEBUGGER  CALLED  DDT 

CP/M  comes  with  a powerful  dynamic  debugging  tool 
(DDT).  It  is  a transient  program  that  is  loaded  with  the 
command: 

A>DDT 


PIP  can  be  used  to  combine  several  files  into  a master 
file.  Thus: 

A>PIPB:NEW.FOR=B:SORT.FOR,PLOT.FOR 

will  produce  a file  on  drive  B with  the  name  NEW.FOR 
from  the  two  files  SORT  on  drive  B and  PLOT  on  drive  A. 
With  this  PIP  command,  you  have  to  be  patient.  There  will 
be  disk  activity,  then  nothing  for  a while,  then  more  disk 
activity.  But  finally,  just  when  you  think  the  system  died, 
the  CP/M  prompt  will  appear  indicating  that  all  is  well. 


After  the  prompt  — (minus)  appears,  DDT  can  be  used  to 
perform  such  common  monitor  functions  as:  dump  mem- 
ory in  HEX  and  ASCII,  fill  memory  with  a constant,  and 
move  a block  of  memory.  DDT  can  disassemble  machine 
code  into  the  8080  mnemonics  and  directly  assemble  in- 
dividual instructions.  For  example,  there  is  a Go  com- 
mand which  sets  the  enable  interrupt,  and  then  jumps  to 
an  absolute  address.  Before  I jump  out  of  CP/M  to  my 
PROM  monitor,  I enter  a short  program  with  DDT. 


-A  F000<CR> 

Dl  <CR> 

JMP  FS00<CR> 

<CFt> 

-GF000<CR> 


DDT  jumps  to  FOOD  where  the  instructions  will  disable 
the  interrupts,  then  jump  to  my  monitor  at  F8QQ, 

An  assembled  program  can  be  debugged  with  the 
command: 

A>DDT  CERAM,COM<CR> 

The  executable  program  CERAM  is  loaded  at  100  HEX, 
The  program  counter  will  initially  be  set  to  100  HEX  so 
that  a G command  (without  arguments)  will  start  execu- 
tion of  the  program.  One  or  two  breakpoints  can  be  set 
with  the  G command,  so  that  the  test  program  can  be 
terminated  prematurely.  All  of  the  8080  registers  can  be 
inspected  and  altered  with  the  X command.  There  are 
additional  commands  which  allow  a program  operation 
to  be  fully  traced. 

HEX  files  are  more  conveniently  loaded  with  the  com- 
mands: 

— I filename. HEX 
— Ra 

where  the  argument  a is  an  optional  load  offset,  (HEX 
files  contain  the  load  address  at  the  start  of  each 
record,)  After  assembling  my  monitor  for  F800  HEX,  I 
can  load  the  resulting  HEX  file  into  the  beginning  of  the 
user's  area  (100  H EX)  with  the  command: 

-I  PRM.HEX <CR> 

— R900<CR> 

FILETRANSFER 

Files  can  be  transferred  from  disk  to  disk  or  from  any 
peripheral  to  any  other  by  using  the  transient  program 
PIP.  For  example: 

A>  PIP  B:PENGILCOM  = A: 

will  copy  the  binary  file  PENCIL  from  drive  A to  B, 
Notice  that  the  order  appears  reversed,  as  with  the  REN 
command.  All  files  on  drive  A can  be  copied  to  drive  B 
with  the  command: 

A>P!P  B:  = V 


GETTING  UP  AND  RUNNING 

ltKs  easier  to  get  up  and  running  the  first  time  if  you 
already  have  a disk  operating  system  and  an  assembler. 
You  have  to  write  the  routines  that  will  interface  CP/M  to 
your  I/O  devices,  CP/M  has  the  ability  to  use  several  peri- 
pherals,  such  as  a video  screen,  printer,  punch,  tape 
reader,  etc.  But  it  is  better  to  get  started  with  a minimum 
system  using  only  console  I/O,  Then  when  you  have 
CP/M  running,  you  can  use  it  to  generate  a more  sophis- 
ticated system  (BIOS). 

The  first  thing  you  should  do  is  make  a copy  of  the 
CP/M  diskette,  and  save  the  original  for  a backup.  If  you 
have  only  one  disk  drive,  you  can  make  a copy  by  alter- 
nately transferring  portions  of  the  original  diskette  into 
memory,  switching  to  the  new  diskette,  and  copying 
back.  If  you  don’t  have  a disk  operating  system,  it  may 
be  difficult  to  get  CP/M  running. 

GETTING  STARTED  WITH  THE  LIFEBOAT  VERSION 

If  you  have  a North  Star  system,  you  can  get  the  Life- 
boat Associates  version  of  CP/M  running  in  a matter  of 
minutes.  Assemble  your  BIOS  for  4400  HEX,  Load  North 
Star  DOS  in  the  usual  way,  and  then  switch  to  the  new 
CP/M  diskette.  Type  the  command: 

WR  28  4400  2<CR> 

The  North  Star  DOS  will  copy  your  BIOS  onto  the  CP/M 
diskette.  Now  give  the  command: 

JP  E900  <CR> 

DOS  will  jump  to  the  bootstrap  loader  in  PROM  and  start 
up  CP/M.  From  now  on,  you  can  start  CP/M  by  address- 
ing E9Q0. 

FULL-SIZE  FLOPPIES 

With  an  eight-inch  floppy  disk,  you  may  have  a bit 
more  work  to  do.  You  will  need  some  routines  that  inter- 
face CP/M  to  your  disk  as  well  as  to  the  other  peri- 
pherals. Assemble  your  BIOS  for  the  address  3E00  HEX 
and  copy  it  onto  Track  1,  Sectors  18-21, 

The  disk  interface  programs  took  me  a while  to  write. 
The  problem  was  with  the  track-  and  sector-seek  rou- 
tines. CP/M  sends  its  request  in  binary,  and  I was  using 
a PerSci  intelligent  interface  that  wanted  ASCII  decimal 
input.  I therefore  had  to  include  a binary-to-ASCll  con- 
version routine.  Furthermore,  both  CP/M  and  the  PerSci 
controller  perform  cyclical-redundancy  checks,  l sup- 
pose that  these  factors  are  partly  responsible  for  the 
noticably  slow  operation.  The  controller  comes  with  a 
serial  option  that  also  causes  a slowdown.  (I  understand 
that  PerSci  has  a new  version  of  its  DOS  available  that 
accepts  binary  input  and  is  designed  for  parallel  opera- 
tion only.  This  should  make  interfacing  easier,  and 
perhaps  increase  the  speed.) 

It  looks  like  one  of  the  dumb-interface  boards  avail- 
able from  Tarbell  or  S.D.  Sales  is  a good  way  to  go. 
These  apparently  come  with  software  (or  firmware)  that 
should  make  it  much  easier  to  get  CP/M  going.  I will 
have  the  Tarbell  unit  shortly,  and  will  devote  an  article  to 
it  in  a forthcoming  issue. 
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ENLARGING  THE  SYSTEM 

CP/M  does  its  work  in  the  transient  program  area 
(TPA)  between  100  and  28FF  HEX.  If  you  have  more  than 
the  minimum  memory,  you  should  enlarge  CP/M  so  that 
it  will  have  more  work  space.  This  is  easily  accomplished 
with  the  routines  on  the  CP/M  diskette  (if  you  don't 
follow  the  confusing  instructions  in  the  manual).  There 
are  several  ways  of  accomplishing  the  expansion;  the 
more  sophisticated,  use  CP/M  entirely. 

I did  the  enlarging  before  I was  familiar  with  all  the 
CP/M  commands,  so  it  isn't  the  most  efficient.  Never- 
theless, since  I was  able  to  accomplish  the  task,  1 will 
show  you  how  it  can  be  done  on  the  North  Star  system. 
You  will  need  an  initialized  diskette,  and  the  best  way  to 
get  one  is  to  make  another  copy  of  CP/M, 

To  generate  a nominal  46K  system  (which  requires 
50K  of  memory),  type: 

A>  NRELOC  46  * 

The  system  responds  with: 

CONSTRUCTING  46  K CP/M 
READY  FOR  “SYSGEN"  OR 
“SAVE  38  CPM46.COM" 

Now  type: 

A>NSYSGEN 
and  you  get: 

SYSGEN  VERSION  1.1 

GET  SYSTEM?  (answer  N) 

PUT  SYSTEM? 

Answer  Y if  you  have  more  than  one  disk  and  put  an  ini- 
tialized diskette  into  drive  EL  If  you  have  only  one  drive, 
answer  A and  replace  the  16K  diskette  with  an  initialized 
diskette.  A verification  message  appears  next: 

SOURCE  ON  B [or  A],  THEN  TYPE  RETURN  (do  it) 
FUNCTION  COMPLETE 
REBOOTING,  TYPE  RETURN. 

If  you  typed  an  A to  the  PUT  SYSTEM?  command,  switch 
back  to  the  16  K CP/M  diskette  before  typing  return. 

The  new  version  of  CP/M  won't  run  yet  because  it 
doesn’t  have  your  customized  BIOS.  Reassemble  your 
I/O  routines  to  run  at  the  new  address: 

MSIZE*  1024  + 400H  (Lifeboat  version) 

where  MSIZE  is  the  new  nominal  size  in  decimal  K (46  in 
the  above  example).  Copy  the  reassembled  BIOS  to  ad- 
dress 28  as  you  did  at  the  very  beginning.  Now  a cold 
start  (jump  to  E900)will  load  the  new,  larger  system. 

If  you  have  an  8-inch  floppy,  give  the  commands: 

A>CPM  46* 

A>SYSGEN 

rather  than  NRELOC  and  NSYSGEN.  Reassemble  your 
BIOS  to: 

MSIZE*  1024  — 200H  (8-inch  disk) 
and  copy  it  to  Track  1,  Sectors  18-21, 

CONVERTING  YOUR  OLD  SOURCE  PROGRAMS 

You  can  copy  your  old  assembly  language  source 
files  to  CP/M  disk  files,  and  then  assemble  them  after 
making  a few  alterations.  The  CP/M  editor  stores  both  a 
carriage  return  and  line  feed  at  the  end  of  each  line.  My 
MITS  source  files  contain  only  a carnage  return. 
Furthermore,  CP/M  expects  a pair  of  apostrophes  to 
delimit  ASCII  characters,  but  my  old  source  files  use 
quotation  marks. 

The  CP/M  editor  can  insert  a carriage  return/!ine  com- 
bination, but  it  can't  insert  just  a line  feed.  Therefore,  I 
had  to  preprocess  my  source  files.  The  easiest  way  to 


make  the  conversion  is  to  replace  all  fine  feeds  with 
something  else  not  used  in  the  text  (e,g.,  a # symbol). 
Then  copy  the  file  to  CP/M  and  use  the  S command  to 
replace  the  # with  the  CR/LF  pair  (where  AL  stands  for 
CR/IF),  I couldn’t  do  this  at  first,  since  my  monitor  uses 
AL  to  switch  output  to  the  list  device. 

The  program  shown  below  will  add  a line  feed  after 
each  carriage  return  and  will  also  change  each  quote  to 
an  apostrophe.  I used  my  North  Star  DOS  to  load  the  file 
into  memory  starting  at  4000  HEX,  then  jumped  to  my 
monitor  and  block  moved  the  source  program  to  2COO 
HEX.  I started  up  CP/M  and  executed  my  ADDLF, 

A>ADDLF 


! PROGRAM  TO  ADD  LF  TD  HITS  SOURCE  PROGRAMS 
i APRIL  14-  1970 
01 00  GRG  lOOH 


?l.G0 

n 

OLD 

ECIU 

2200 

" 

NEU 

EtJU 

0100 

U0O2C 

START  I 

LX  I 

0103 

210022 

LX  I 

0104 

1A 

NEXT! 

LDAX 

0107 

t E22 

CPI 

0109 

C20E01 

JN2 

oioc 

3E27 

HU  I 

010£ 

77 

skif: 

HOU 

01  OF 

13 

I NX 

0110 

FE02 

CPI 

0112 

DA? 10 1 

JC 

0115 

23 

I NX 

0114 

FEOn 

CP  I 

onfi 

€20401 

JNZ 

Ol  1 B 

340A 

HVl 

oi  in 

23 

Ink 

Ol  IF 

C30A0t 

jhp 

0121 

341 A 

DDNF  S 

MV  I 

0123 

C300TQ 

JrtP 

OJ24 

END 

2COOH  i START  OF  ORIOINAI 

2T*0CH  i START  Oh  MflJ  VERSION 

D -OLD  IflUi  POINTER 

H-WEU  INITU  POINTER 

D -GET  A BYTE 

JLOOK  FOR  flUOTE 

SKIP 

A - 39  i CHANGE  TO  ' 

H-A  SPLIT  INTO  NEU  pile 

Ti  i INCREMENT  POINTERS 

2 iLDDK  FOR  O OR  J 

DONE 
H 

ODH  -CARRIAGE  RETURN? 

NEXT  tm 

MtIO  -PUT  LINE  feed  IN 

H : T NCR!  WENT  PD TNI  Eft 

NEXT  : Wl X I RYT £ 

M*J AH  i PUT  7 AT  | ffl- 

OMKH1H  - JUMP  m PROM 


ADDLF  will  copy  the  source  file  starting  at  2C00  to  2200, 
making  the  necessary  changes  until  either  a binary  one 
or  zero  is  found.  (I  use  a binary  one  for  an  end-of-file 
(EOF)  marker).  ADDLF  puts  a 1A  HEX  (»Z),  the  EOF 
marker  for  CP/M,  at  the' end.  When  ADDLF  is  done  (it 
takes  only  seconds),  it  jumps  to  my  monitor  so  that  I can 
inspect  the  new  file  and  block  move  it  down  to  100  HEX. 
A jump  to  address  zero  will  restart  CP/M  so  that  the  con- 
verted source  file  can  be  saved.  The  command:  SAVE  20 
filename.ASM  will  copy  a 20-block  file  to  the  default 
drive.  There  must  be  an  easier  way,  but  at  least  this 
method  works. 

PROGRAMS  THAT  RUN  ON  CP/M 

There  are  several  intersting  programs  designed  to  run 
with  CP/M.  No  modification  is  necessary;  just  put  the 
diskette  in  and  type  the  program  name.  Three  BASICS 
are  available:  BASIC-E,  CBASIC,  and  Microsoft  BASIC. 
The  first  two  compile  your  source  program  from  disk 
and  put  the  resulting  code  back  onto  disk.  The  compiled 
code  should  run  much  faster  since  instructions  in  loops 
aren’t  continually  being  re-interpreted.  Also  there  is  no 
need  for  a 12K  or  16K  BASIC  to  be  taking  up  memory. 
The  disadvantage  of  a compiled  code  is  that  it  may  be 
harder  to  debug. 

The  Microsoft  BASIC  appears  to  be  a CP/M  version  of 
MITS  disk  BASIC.  Microsoft  also  has  a CP/M  version  of 
FORTRAN  that  sounds  yummy.  It  would  certainly  make 
data  reduction  in  our  thermodynamics  lab  easier. 

I expect  to  have  BASIC-E,  a macro  assembler  called 
MAC  and  a debugger  called  SID  running  shortly:  I will 
give  you  a report  on  them  in  the  near  future. 

Next  month  I will  report  on  the  CP/M  version  of 
Michael  Shrayer’s  Electric  Pencil,  a very  versatile  para- 
graph-oriented  text  editor.  I used  Electric  Pencil  to  com- 
pose, edit  and  format  this  CP/M  article. □ 
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TMS  9900  Interactive  Monitor 

— Part  II 

By  Burt  Johnson 

In  Part  One  of  this  article,  I discussed  the  general  philosophy  and  design  of  the  9900  monitor.  In  this  part  the 
unassembled  listing  is  provided  for  those  readers  who  wish  to  emulate  the  design. 

Table  1 is  a review  list  of  all  the  functions  provided  within  this  monitor.  Table  2 is  a summary  of  the  commands  available. 
I believe  that  those  of  you  who  have  9900  based  machines  will  find  this  an  extremely  useful  tool  to  use  as  is,  or  in  the 
development  of  your  own  interactive  software. 

PROGRAM  LISTING 


VARIABLE  DEFINITION 
INTERRUPT  VECTORS 
MAINLINE 

HANDLERS  FOR  QUICKIE  COMMANDS 
TRACE  CONTROL 
LIST  (DISASSEMBLE) 

GENERAL  SUPPORT  ROUTINES 
DOWNLOAD  FROM  HOST  COMPUTER 
INTERRUPT  HANDLERS 
PXXX  - PRINT  STATUS,  REGISTER 
OPCODE  HANDLERS  FOR  OUTPUT 
ASSEMBLY  INPUT 

ASSEMBLY  INPUT  TYPE  HANDLERS 

PARSE  INPUT  FOR  ASSEMBLER 

IS  FLAG  HANDLER  FOR  OUTPUT 

TABLES 

CONSTANTS 

OPTIONAL  TABLE 

OPTIONAL  COMMAND  PROCESSORS 
DECIMAL  INTEGER  PRINT 
DECIMAL  TO  HEX  AND  HEX  TO 
HANDLE  AUTO  HARDCOPY 
RAM  TEST  WITH  WALKING  ONES 
OUTPUT  EXECUTION  TIME  AND  MEMORY 
PAPER  TAPE  SUPPORT 
TIMING  TABLE 

Table  1. 


DOT'S  COMMANDS  SUMMARY 

ALL  NQNOICU  NQNCQtoMi&NtJ  CHAR  ACT  iFS  AM  M M Ml  SET  BREAKPOINT  TO  MMMM 
MMMM  Id  MS  FULL  TRACE  UN  INSTRUCT  INS  STARTING  AT  MMMM 
l“.IMV  NRT  TRACE  SAME  AS  S EXCEPT  PRINT  ONLY  REGISTERS  THAT 
C HANGED  DURING  INSTRUCTION  £*£CUTION 
MM  MW  NNJ  SAMf  AS  1 EXCEPT  5K  IP  PAST  AU  tTL  A NO 
INSTRUCTIONS  FOLLOWING  ANY  SKIPPED  BL  OR  BLVd P.  AlL  REGISTER b 
1A.IL  L BE  PRINTED  OUT  USING  THE  5 FORMAT.  FOR  A SINGLE  INSTRUCTION 
mm M M N WN N Dl POSI tHNMdAT  MM M MAN D IN G REWf  NT  A&tfl ESS  T O h f x T WORD 
MMM MV.  SET  IMP  TU  M M MM  FOR  USERS  PROG H A M 
P PRINT  SUMMARY  DATA 


SET  REGISTER  1M  TO  WMMM 
TRANSFER  TO  KftQhlOS  MODE 

QUICK  DUMP  NN  MEMORY  LOCATIONS  STARTING  AT  MMMM 
CONTINUES  TRACE  FOR  SlNGLF  INSTRUCTION  OTHER  I St 


M MM M NR 
It:  OR  • 

MMMM raise 

SPACE' 

IGNORED 

BS  BACKSPACE  NUMERIC  friTRY  ICDNTROL  HI 

M MMM  NNNM  KKKKZ  SET  ADDRESS  SPACE  MMM M TO  NNNN  EQUAL  TO 
REX  VALUE  KfcKK 

W.P/MM  NHL  LIST  NN  INSTRUCTIONS  BY  MNEMONIC 
ALT  MOPE  iMQDE  SWITCH  I 
K ROMOS  = • DDT9tJ 

D0T9H  - ASM 

ASM  DDTSg 

mmmmq  set  USER  STATUS  TO  MMMM 

MMMM  NNNN  KhKttM  START  RAM  TEST  FROM  ADDRESS  MMMM  TO  NNNN 
DELAY  LOOPS  HE  TWFEN  VYFlTfc  AND  READ  SEQUENCES  TO 

TEST  DYNAMIC  PA M REFRESH  CIRCUITRY 
tIH  TURN  OFF  AUTO  HARDCOPY  MODE  I OP  JUST  H I 

■H  TURN  ON  AUTO- HARDCOPY  MODE  lOR  ANY  NON  ZERO  UlCilT  FOUtMVE  l>  BY  H 

v.  COLEISTARI  DDTS9  RESETTING  ALL  VARIABLES 

MMMMN  STOP  TRACE  AT  ADDRESS  MMMM  EVEN  IF  NN  INSTRUCTIONS  hAV£  NOT 
SEEN  COMPLETED 

V START  TIMING  IF  PRESENTLY  OFF  OR  PRINT  PRESENT  TIME  AND 

TERMINATE  TIMING  MODE  IF  PRESENT  L v ON 
NV  FOR  NON-ZERO  N PRINT  PRESENT  TIME  AND  CONTINUE  TIMING 

NWNN  S CON  VI R FS  HEX  TO  DEC  I M A L AND  DECT  M A L TO  M E X 
MWMMNNNN  CN1L  P PUNCH  PAPER  TAPE  OBJECT  CODE 
FROM  ADDRESS  MMMM  TO  NNNN 

CNTL  R READ  PAPER  TAPE  OBJECT  CODE  IN  ■ CNTL  P FORMAT 

NAM  VARIABLE  DEFINITION 
EClUO 
EOU  l 
EOU  2 


Table  2. 


®3 

ETU 

3 

RA 

EOU 

4 

R? 

EULJ 

5 

Rfe 

ECU 

a 

R7 

EOU 

? 

Re 

= D U 

4 

R0 

SOU 

0 

n<i 

Ecu 

11 

Rll 

SOU 

11 

RLJ 

EOU 

1? 

9U 

CTtl 

13 

R1L 

eou 

U 

RTS 

E-au 

1 F 

RAH 

EOU 

LOCATIO*!  OF  JP  RAH  BLOCK 

CRLF 

£00 

X0  ADO 

ASCII  CARRIAGE  RETURM-LTRC  F-fD 

090 

ft  A H 

I*lT?Oi  T 

ass 

z 

DATA  STCTFVED  FROM  StTHt^  t£fltl*IAL  0*  KROhOS 

I MT  FL  A C- 

955 

? 

BIT  1 » = I'd  7 i hTt 

MPJUT 

SS£ 

3? 

^AENLI WE  UP 

HP I NT? 

BSS 

J? 

JP  FOR  INT? 

PPtsiTJ 

ass 

3? 

HP  FQS  TUTS 

ifpatjs? 

ASS 

J? 

SUPPORT  ROUTINE  HP 

M^auoi 

ass 

3? 

LARGE  SUPPORT  ROUTTW?  HP 

KPflUS* 

os  s 

3? 

0EC00EW&  HP 

HP?UG5 

ass 

i? 

PRO^-jAYTWC  ROUTINES 

ifPTVHifL 

RS5 

3? 

TgRt-TNAL  1/0  HP 

USE* up 

?ss 

iS 

USERS  DEFAULT  REGISTER  SET 

MPHiDLD 

OjS 

bG 

HP  T0  C0HPARE  HtTW  FOR  TRACE  H LEISTER  GHANSE  AND  ASSE**1 

XROhOS 

RS£ 

Z 

JtRONOS  OFF-  0 

USRKP 

OSS 

Z 

USER  WP  ON  RETURN  IHI 

US  RPC 

RSS 

2 

USER  PC  ON  RPRJFN  (-1 

USR5Y 

ass 

Z 

USER  ST  ON  ?E  TURN  ID1 

“RKPRT 

35S 

z 

ACHPESS  FQS  RneAtPQEMT  LATCH  TO  OBSERVE  £ Tl 

3RKPASS 

*ss 

? 

NUMBER  OF  TINES  TO  PASS  BREAKPOINT  £ rH*G> 

EDI  Tt 

ass 

? 

JlUNFlFR  TT  RHINATEO  PY  , £MSS  1 

ED  I T 3 

*?5$ 

z 

NUH0EP  TERHTNATtO  9Y  T |H£A| 

TR4 CTtP 

RS5 

? 

0 = SLL  REG ! -isJUPPT  1-0'JIC«  IS*J,  A'lD  Tl 

TftACRRN 

OSS 

z 

OAHE  AS  ABOVE  DM  RE K INSTRUCTION  3*SIS 

COUNT 

TSF 

? 

CDHHANQ  COUNT  IMUHRER  TERhIHATEO  *!Y  CO-M.iAMD  1 £'N'Tl 

TAR 

ass 

1 

COUNT  PRINTED  CHARACTERS  T3  AL19H  TABBING 

H08  Dl 

ass 

z 

KEFfRENCED  SYHFiDLtC  ADDRESS  Tw  OECOOIMG 

ffOAO? 

ms 

l 

S ah?  A*  -DP31 

MOP  DT 

3TS 

z 

SAHt  AS  H0R01 

MORD^ 

DS5 

? 

3 ahe  as  MDR01 

0L  A THP 

z 

COUNTEP  FDR  DELAY 

0L  * L 0 ? 

nss 

z 

internal  lour  ccukter  for  delay 

LINE 

flS^ 

? 

ime  COUHT  FOR  PAGE  IHI 

DE  L ATI  :J 

ASS 

2 

LOOP  DELAY  COUNT  AFT^R  DUTPUTaNG  Le  TO  I'VhINSl 

HAR0CP 

ass 

z 

«»Q  IF  AijTO-H  ARO0.QPT  RFOUESTEO  1 'H  'Mi 

HAS  SHc  « 

ass 

z 

<>«J  IF  ALL  OUTPUT  TO  GO  TO  KROMGS  £UI 

OPTIONS 

ass 

2 

IF  OPTIOMiL  TABLES  'FfST 

HALT40D 

ass 

Z 

HALT  AQOilESS  FOR  St£PPiNC  INI 

SPsfO 

ass 

2 

MLPHflcK  CYCLES  FOR  EXECUTION  IVI 

ACCESS 

95S 

2 

NljHnES  HcMDRY  ACCESSES  FOR  EXECUTION  TV  1 

BUST? 

sss 

Z 

5USY2  FLaf;  yd  IOMB9E  TFRHlNtL  CURING  SINSLi  STfP 

HtYDST 

f-ilj 

set  ia 

iD3PESS  Qf  n£y  LSD  ON  TET  ROARC 

BRE 

Elv 

SSQVA 

A CORE  OF  OREAKPflIMT  L 4tCh 

TDUART 

till 

IED1C 

AODRtSS  OF  TERMINAL  SAtA  UART 

rcuiRt 

EOU 

T3UART  *| IOC 

ADDRESS  DF  T^RhIhAl  CONTROL  tl AR? 

<DUA?T 

ET4 

H HIE 

A 00 RE 3 3 OF  KROI.OS  CfiYi  j&qt 

K CD ART 

eou 

mUARTMlM 

A CORE  5S  OF  KROhiOS  CONTROL  rJ  A9  T 

TAPCU&P*  £00  TCLURT 
TAPQ'jART  FOU  tpUAPt 
RSTBP  EGU 


BREAKPOINT  reset  cpu  lime 


IJTEBUPT  ACTONS 

(HlAn  MPDDT^D*  tMTi  II 

HORr  H?lNTZ,tNt£  T2 

HSRD  UPIUT 3* TNT  J 13 

Vti  hAINLlMi 

>TA3T  -;A‘Y  USER  RETURN 

C0LD5TP  jmF  RESTRT 

TOPHE"  -»0v  UINIT^TCUART  IsHiaUZE  UARTS 
MlV  CTLuflRl , TCUAPf 
HIV  UlNl  T . KC'I  An  T 
MTV  CTLtlA-tTT  KCUflftT 
RES  T^T  HDV  CltRRKPWI 
HUY  Gi, BREAK 

lh*i  hpqdmr 
LT  Sfl.USERwP 
MOV  Rj,US-lHP 
MOV  C2TlJStST 
CL?  OUST? 

CL5  DELATIh 
CL*  $PEE3 
EL*  COUNT 
CLP  MiifijCP 
CLP  UlSSNEH 
CL*  OPTIONS 
C EF  A O'*  . HELL  01 
JNC  MOdPTS 
C TEan-fc,  rt^LLO-Z 
JWt  NOOPT3 
me  opt  Tom  $ 

K0OPTS  «LUf  MESii 
U0«CI  CRLF 

fat  -vi.?* 


TURN  r>ff  BREAKPOINT  L^TCh 

TURN  OFF  SPiAKPOtMT  W4=IA3LE 

FORCE  CORRECT  MR  JH  r,AS5  0e  fiRAMCrt  TO  mE*E 

DEFAULT  USER  STATUS  Mi$  INT  MASK  = ? 


TO*  OF  &AG£ 

OEtfAULT  TO  M0  lylO^COPY 
OEFA'JLT  IS  NOT  TO  SENf  TO  CRONOS 
CEFIUlT  TO  MO  OPTION  niL: 

IS  THf  TAflLE  THERE? 


YERtpY  IT 


THE  TABLiS  DO  EirlST 
C£VE  SALUTATOn 


JULY  1978 


INTERFACE  AGE  163 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


EVEN 
MOST  0 

BEGIN  CLR  HALTAOO 
GL»  INTFLAG 
CLR  KRONOS 
LI  RO.WPOOT9R 
LI  PI, INTI 
LI  R2.6 
MOV  RO  » • R?  ♦ 
MOV  R1 « *R2 ♦ 

LI  R0.WPINT2 
MDV  R0.*R2* 

LI  Rl.INT’ 

MOV  si,*P2« 

L!  PG.WFINT3 
LI  R1.INT3 
MOV  RO  »*R2 ♦ 
MOV  Rl,*®2* 
START  LHP  I WPQPT B9 
BLWP  M*S45 
WORD  CRL* 

fcc  •?  • 

WDOQ  C 
CMMOR^t  CL®  RC 
CNNGS*  T CLe  RI2 

RSIBP 
SBZ  RSTHP 
LT-I  *1 


NO  PRIOR  INTERUPTS  MILL  BE  ACKNOWLEDGE!* 
DEFAULT  TO  LOCAL  MOOE 

SET  I NT  VECTORS  IN  CASE  SITTING  IN  RAM 


FORCE  CORRECT  HP  FOR  BRANCH 
PROMPT  USER 


CLCAR  BREAKPOINT  «SFOPE  ENABLING  MASK 
TURN  OFF  INTERRUPT  MA30MARE 

OPEN  INTERUPT  MASK 


TEST  FOLLOWING  IDLE  ALLCWS  OTHER  INTERRUPTS  TO  BE  hAnOLEO 
INOEPlNOFHTLT 


CMMOMAT  IOLE  WAIT  FOR  COMMANO 

CLP  INTFLAG  INT2  ASSUMED 


GET  INPUT  STRING 
LAST  CMA*  IN  ®l 

COMPOUND  NUMBER  IN  90  * CUR RE  NT  NUMBER* 


CMNOHIT  MOV  KPONOS.RO 
JNt  CMMOMAT 
MOV  OPTIONS, R9 
JEO  NOPT 
LI  RB.OPTTAe 
?L  SRCMTAB 

NOPT  LI  R9.CM0TAB 
BL  SRCMTAB 
BLWP  UNASCII 
MOV  IN120AT.R1 
JLT  CMNOMAT 
SLA  RO.L 
A 61, RO 
JHP  CMNOMAT 


IN  KRONOS  M00c? 

IS  OPTIONAL  PPOH  IN  PLACE? 

OPTIONAL  TABLE  EXISTS  IS  THIS  COMMAND  IN  THERE? 

SEARCH  OPTIMAL  TABLE 

MAS  NOT  IN  OPTIONAL  TABLE  — CHECK  STANOARO  TABLE 

NOT  A COMMANO  — IS  IT  A Oir.IT? 

IF  NOT  COMMAND  or  OIGIT,  IGNORE  IT 

INPUT  char  is  MtX  DIGIT  MPY  OLO  NUHBE®  8»  16 

AOD  NEM  DIGIT  TO  CREATE  CURRENT  NUHBEP 
SET  NEXT  COMNAND 


SEAPCM  SPECIFIED  TABLE  TO  01 TERMINE  IF  INPUT  CHARACTER  IS 
A VALID  COMMAND  ---  BRANCH  TO  SPECIFIED  HANDLER  IF  SO 


SRCMTAB  C INT20AT , #5B* 
JEO  GETMIT 
C *R9,EN0T AjJ 
JNE  SRCMTAB 
9 *P11 

GETMIT  MOV  *9 9, R9 
•R9 


FOUND  A COMMANO  HATCH 
•NO  OF  TABLE  YET? 

KEEP  SEARCHING  TILL  FOUND  OP  f NO  OF  TABLE  HIT 
CHAR  IS  NOT  IN  TABLE 

FOUND  COMMAND  IN  TABLE,  PULL  TRANSFER  ADDRESS 
transfer  TO  NANOLEP 


NAM  HANOLERS  FOR  OUICKIE  COMMANDS 


NNG 


SMRTJMP  9 CMNOWA  T ♦ 2 
EXECUTE  MOV  RO.BRKPASS 
SOAGAN  MOV  US®WP,P1J 
MOV  USRPC.P1>. 

MOV  USRST.R15 
LI  RC.GOMIT 
MOV  9RKPNT ,0P£ AK 
CLRFLG  CLR  INTFLAG 
MOV  R15.R9 
AND  I 99,7 

JNE  • ♦ u 

INC  R15 
RTWP 

GONIT  MOV  INTFLAG, PI 
COC  C2.R1 
JEO  SMRTJMP 
COC  Cl ,R 1 
JN £ CL®FLG 
DEC  BRKPASS 
JGT  GOAGAN 

PCM NO  BL WP  PSTATUS 

SETO  TRACT YP 
CLP  COUNT 
B FULOATA 


SAVE  • TIMES  to  PASS  BREAKPOINT 

BRINS  USER  WP  TO  R1 T 

BRING  USER  PC  TO  R1N 

BRING  USER  ST  TO  Rl5 

SET  UP  POINTEP  FOP  INTI  ROUTINE 

TURN  ON  BREAKPOINT 

NO  INTERRUPT  FLAGS 

CHECK  USERS  STATUS 

IF  USERS  INTER*  URT  MASK  IS  ZERO 

...  SET  TO  ONE  TO  KEEP  BP  ALIVE 
TRANSFER  TO  USERS  PROGRAM 
WHAT  INTERUPT  WAS  MIT? 

IF  INT?  --- 

INTERPRET  TERMINAL  COMMANO 
IF  NOT  INTI  OR  I NT2  — 

GO  BACK  AMO  WA IT 
COUNT  PASS  THROUGH  LOOP 

PRINT  STATUS 

FLAG  'JUMP*  IF  CONTINUED 

ONE  ONLY 

USE  TRACE  CUMP  ROUTINE 


• MHMM- 

KFRVCT®  SZC  Cl.RC 

NOV  RO.USRPC 
JMP  SMRTRJY 


FORCE  ADDRESS  TO  OF  EVEN 
HOLO  CURRENT  NUMBER  AS  USER  PC 
JMP  SAVES  PROM  OVER  9 


EOT  1ST T MOV  R3.FDIT1 
JMP  SMRTROV 


HOLO  CURRENT  NUH9FR  AS  START  OF  EDIT  WlNOOW 


MMNM1 


EOITSTP  MOV  R3.EOIT2  SAVE  CURRENT  NUMBER  AS  ENO  OF  EDIT  WINDOW 

SMRTROV  8 CMNOROY 


MMMH.NNNNs 


equals 


MOV  RO ,® 1 
A EOIT1.RO 
PLMP  PRINTS 
BLWP  PRINTO 
MOV  EOIT1.RO 
S Rl.RO 
BLWP  PRINTS 
BLWP  PPINTO 
JHP  QUIKENC 


SAVE  CURRENT  NUMBER 

PRINT  SUM  OF  WlNOOW  START  ANO  CURRENT  NUMBER  IN  M EX 
PRINT  SUM  IN  OECIMAL  TOO 


PRINT  OIFF-IRENCE  OF  WINDOW  START  ANO  CURRENT  NUMBER  1* 
...  AND  IN  DECIMAL 

WAIT  FOR  W£vt  COMMANO 


• MNMMI 

BRKSET  MOV  AO.PRKPNT  SAVE  CURRENT  NUMBER  AS  DP£AKP0INT  AOQFESS 
JMP  QUIKEND 


SETREG  BLWP  GETNUM  GET  REGISTER  NUMBER 

WORD  1 TSINGLE  OIGIT* 

ANOI  RO.fF  TAKE  ONLY  LAST  OIGIT  FOR  CURRENT  NUMBER  TO  BE  REGISTER  t 

GL A RC.l  CURRENT  NUMBER  • 2 ■ REGISTER  AOORESS  OFFSET 

A USRwP.RO  RO  * REGISTER  AOORESS  IN  MEMORY 

MOV  EDITl.’PO  SAVE  EOIT  POINTER  IN  ®FGISTER  SPECIFIED 

JMP  QUIKENO 


• K OR  / 

KRONON  !NCT  K®ONOS  TURN  ON  KRONOS  FLAG 
JMP  QUIKENO 


9ACKSPC  S’A  R-J,L  CUPRFNT  NUH9E®  / 16  TO  BACKSPACE 

a CMNOGET 

• PMMM, nnnh: KKKKZ 


SETMEM  MOV  ECITI.RI 
MOV  E0IT2.P2 
MOV  RO, *Rl ♦ 

C F?,R1 
JLT  QUIKENO 
JMP  • -6 


START  OF  cOIT  WINDGW 
ESC  OF  EOIT  WINDOW 
SAVE  CURRENT  NUMB**  iN  mEHOPY 
KEEP  GOING? 


* HHMMO 

SETSTAT  MOV  RO.USRST  SAVE  CURRENT  NUMBER  AS  JSER  STATUS 

QUIKENO  B START 

• MMWM<CNTL-*0> 


LINOELA  MOV  RO , OEL  AT  I M SAVF  BELAY  CCUNT 

JMP  QUIKENO 


AITMIT  MOV  KRONOS, R1 
CLR  KRONOS 
MOV  Rl.Rl 
JN£  QUIKENO 
BLWP  ASMBLWP 
JMP  QUIKENO 


SAVE  KRONOS  FLAG 

REGARDLESS  OF  PRIOR  MODE,  YOU  ARE  NOW  UNDER  00T99  CONTT? 
WHAT  M01E  WERE  In  6EF0PE? 

IF  HE  WERE  IN  KRONOS  MODE,  SWITCH  TO  COMMAND  MODE 
IF  WP  WERE  IN  COMMANO  MOOE,  SWITCH  TO  ASSEMBLY  INPUT  M( 


• < RU90UT » 

RUBCUT  MOV  R13.USRWP  SAVE  USER  REGISTER? 
MOV  Rlw.uSRPC 
MOV  R15.USPST 
B BEGIN 

• N 


STOPT®C  MOV  RO.HALTADO  SAVE  MSA  AS  SOFTWARE  MALT  AOORESS 
JMP  QUIKENO 

* NNMH, NNQ 


OUIKOMP  SLA  RO.t 
JNE 

INCT  RO 
A EOITl.PO 
S*C  Cl.RO 
DECT  RG 
MOV  EDIT1.R1 
SZC  C1.R1 
MOV  R3 ,93 
OUIKTIT  C 61, R3 

JH  QUIKENO 
BLWP  RETURN 
MOV  Rl.RO 
MOV  Rl.RB 
CLR  TAB 
BLWP  PRINTS 
BLWP  BLANKS 
QUIKLOP  MOV  *Rl»,RO 
BLWP  PRINT 
BLWP  MESC1 
WOP?*  «2: 

C S1.R3 
JH  CHAROUT 
MOV  01, RL 
ANOI  P*» , %e 
JNi  QUIKLOP 
CHAROUT  BLWF  TAOOVP 
WD9C  50 


CURRENT  NUMBER  • 2 

FORCE  3 INTO  2 
ENDING  AOOFESS  OF  OUMF 
ASSURE  WORO  BOUNDARY 

WUCURRENT  AOORESS 
ASSURE  WORD  90UNDAPY 
R3  r END  AOORESS 
END  OF  OUMP  YET? 

START  NEW  LINE 

9B  MAS  TITLE  AOORESS 
AT  LEFT  OF  SCREEN 
PRINT  AOORESS 

MAKE  IT  i.  SPACES  AFTER  AOORESS 
CONTENTS  OF  NEXT  MEMORY  LOCATION  TO  »0 
PRINT  OATA 
PRINT  l SPACE 


END  OF  OUMP  AREA  YFT? 

IF  SO, GO  TC  PRINT  ASCI!  EQUIVALENTS 
IF  NOT,  TRUNCATE  A DORrSS  ... 

...  TO  FIND  START  OF  LINE  AT  MULTIPLES  OF  M3 


BRING  BACK  DATA  *3  PRINTED  ON  TMI3  L I Nf 

PRINT  ASCII  0!®Ef  TLY  OF  MEMORY  TO  Rt*  V£  AL  TEXT  STRINGS 

NON^PRINTAPL*’  ascii  AR-  PRINTED  AS 


CM  A PLOP 


NONPRNT 

OUIKCHR 


MO VB  • RM ♦ . R ? 

SLA  R?,l 
SRL  R?,9 
C!  ‘2,*U 
JGT  NDNPRriT 
Cl  »2,MF 
JGT  QUIKCHR 
LI  62,'. 

BLWP  TRHSrNO 

C RR.Rl 

JLT  CMARLOP 

JMP  QUlKTIT 

NAM  TTACE  CONTROL 


GET  DATA 


IS  THIS  A PRINTA9LC.  CwA®ACTF°? 


IF  A NON-PRINTABL*  CHARACTER,  SUBSTITUTE 

OUTPUT  ASCII  EQUIVALENT 

►NO  OF  CHARACTER  STRING  OUTPUT? 

continue  character  print  loop 

GO  TO  next  memory  dump  LINE 


• NMMM-MNS 

STFP  CLR  TPACIYP  FLAG  FULL-BLOWN  *PACc 

JHP  RUN 


mm-h-nnt 


TRAC*  HOV  C1,TRACTY»  FLAG  OUICK  TRACE 

JMP  RUN 

• MMMM-NNJ 

JUMP  SS  TO  TRACT YF  FLAG  QUICK  TRACE  PASSING  SUBROUTINES 

• HANDLE  S,  T,  ANO  J 


mmhm.nnnn* 


OCPOSIT  MOV  EOITl.fll 
SZC  Ct.Rl 
NOV  RO , • Rt 
INCT  EOITl 
J"P  QUIKENO 


GET  EOIT  POINTFR 
ASSURE  WORD  BOUNOACY 
DEPOSIT  CURRENT  NUMBER  INTO  MEMOPT 
MOVE  EOIT  POINTER  TO  NEXT  WORD 


MMMNW 


SETWP  SZC  Cl.RO  ASSURE  WORO  BOUNDARY 

MOV  RC.USRWP  SAVE  CURRENT  NUMBE®  AS  USERS  WP 

JHP  QUIKENO 


RUN 

RUN -06.’ 


MOV  RO, COUNT  MOLD 

INC  0USY2 

MDV  USPWP.P1 J ®ULL 

MOV  USFPC.91*.  PULL 

HOV  USRST.RI5  PULL 

MDV  RU.RG  MOLD 

LI  Rl.lf. 

LI  P? , WRMClLC 
MOV  'PO*,'??*  XF£R 

DEC  R1 
JNE  •-«. 

MDV  TTACTMP, T^ACFCN 
MOV  KlL.RA  SAVE 


CURRENT  NUMBER  AS  NUMBER  OF  INSTRUCTIONS  TO  TRACE 


USER  WP 
USER  PC 
USER  ST 

USER  mEGISTER  FOR  rutU»E  COMPARISONS 


REGISTERS 


MAKE  TEHF  pptNT  rL AG  = REQUESTED  PRINT  *L AO 

•JSE?  PC 


164  INTERFACE  AGE 


JULY  1978 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


MUNCH*  MOV 

AUDI  PB,TFFCI) 

C F9,Dl*[f<! 
j£G 

JSf  M*-HU 

nunffw  nv  tractyp,*: 

JLT  5KIPHNU 


CwSC<  TYPE  pP  INSTRUCTION  ABOUT  TO  EXECUTE 

'i-sr*  instruction 
IS  Wit  3L? 

IS  THIS  BtW 

30  M'  WANT  TO  Sfle  SUBROUTINES? 

TF  eo,tell  iuS£f  Asnyf  suoroutinf  ws  wqmi  rotes 


HOWNtj  LI  RO.tRSSTnT 
MOV  Ri,FlRKPNT 

npv  m^sait 

"IV  ftn  KT?S V 

MOV  RlS.fll 
1NDI  Rl,7 
JMc  **A 
IXC  RlS 
<TTmp 

SFjPNNU  CL  R TRdCPRN 
I4CT  bru^nt 
BLN*  MfSAT, 
MORE  CPLT 
FCC  *S0~  * 
EVEN 
wq°D  3 
MOV  RR.flfl 
M «4'h 
RLwp  DADDTH? 
JtP  ftNMCHt 
RU'IhqRe  JMP  TO^O^e 


POINTER  FOfl  INTI  MiN!H£R 

SET  TREA^PlNT  AFTt^  ANT  ROUTlNi 5 NOT  BEING  TRACED 
TURN  DN  MAROWfi0.;  f»E  AKPCINT 

W 5 I Tc  CURRENT  ADO^CS  TP  L?P  £0  TeRMjtUL  CAM  R;  TURNED 
HECK  US£*  STATUS 

IF  USER  TMTEIUPT  MAS*:  IS  SET  TC  *£^0  ,,, 

SET  TO  ONE  TO  ALLOW  OP  TP  CONTINUE  TRACING 
EXECUTE  'JSER  INSTRUCTION  ! S3 
GIVE  FULL  StATOS  AFt?R  'SKlPflNC  SUBROUTINE 
*LACE  RRj  i«CPOI«T  at  NEST-  HQP1 

Tell  use*  of  subroutine  me  passes  ** 


BL  Anr  DlwP  AR  F 30TM  TN<3  wQPPS  LONG 
o^INT  RUCTION  THAT  HAS  SKIPPED 

CO  Ch£CX  TO  SEE  IF  ANOTHER  SUuSOUTlHZ  CALL  IS  ruvTIGDOl 


PRINT  AOPROPRIB  if  OITA  AFTER  INTI  HIT  OU TIN".  T,  ' ^ J 


TRICIMT  3LMP  RETURN 

now  count, fta 

PL HP  PRINTS 
HP V SPtrD^Rl 
J’O  UEEBON 
MOV  IEBS2,R£ 

S *Pfl 

KEEPGh  MOU  TNACPPN*^! 
J1E  WltfTK 
HtuR  F£TLI*M 
FULQ-lTA  CLP  TAB 

CLP  HOROl 
CLP  HOFMZ 
MSV  3R*PHTr«?j 

CPC  CURG 
JEQ  NOa?K 
fJLHP  PAD  DINS 
BLkF  TAOOVP 
NOFT1  Id 

NOUAX  MOV  USRPC.FG 
RLHP  PA DOT  MS 
SLMP  RETURN 
CLP  TAB 
flL  CHKWORD 

KOCD  W0PD3 
BL  CH<HCRO 
WDRO  WOSOl 
HlV  TA6.R1 
JCO  *"< 

RLNF  RETURN 

QLhP  prfgsth 

TRAC'D  ON  CLP  BUSTB 

c nRuPni  .HALTioa 

JME  TRACNT 

U P?.? 

LT  M.tfcC 
RL  TSO 
D*C  R> 

J'lt  *-6 


GO  TO  M£H  LINE 

PRINT  • INSTRUCTIOHS  LEFT  TO  EtEtUTc 

5NOL3LG  MS  TIME  IT? 

T:S  --  &ET  ADDRESS  FRO*  0P»  PPO«  ANP 
.».  PRANCh  TO  T I NtN-S  $&F|W4ftf 

PREAPPOINT  NIT MON  DETAILED  A PEf*0  = I IS  y an  T E O'* 


SPAC-  DOWN  AH  ETTRA  LTNE 
AT  EOC£  PE  SCREEN 


IS  3REA<P0inr  ONT 
SNIP  TF  NOT 

PRIMf  BREAKPOINT  ADOPESS  AhD  I NSTR'lCT  I ON 
T AO  TO  COL. U HN  SO 


print  H-ur  aqocfss  and  Instruction  se  ehecut-zo 
liUTH.it  CONTENTS  of  ANf  h^nORt  LOCATIONS  IfFcRCNCEC 


J£RE  ANt  LOCATIONS  PPIHT-IOT 
IF  $3 

.m  SKIP  TO  HE  XT  LTH1^ 

OUTPUT  CONTENTS  OF  ALL  OF  USIC^  MR  PEClSTfNS 
IS  THIS  4 SDFTHARE  MALT  ADDRESS? 

IF  ST*  STOP  tNfi  **♦ 

RING  flELL  LOUD 


S ETtflT 

TRACNT  5'C  COUNT 

ill  R U UNO 1 E 
LINT  3 
IDLE 

CLfc  UTFUG 
C INT?0AT*5RAP 
4eD  RUNHO^f 
CtM  RJ 
3 CKfiDMIt 

OUt^TPr  NO V JRKPNT,FI 
OtD  TAfl 
GLMP  ^ A 001  NS 
SLNP  TAEOVS 
WDSC  JS 
Dv  CNRWORJ 
ho tp  hdpo; 

PL  CNUMORO 
W3N0  HOR.U 
NOV  USRH*i(  ® I 
CL  R NT 

LI  R^iMPnOLC 
OUIMCNN  C ‘fU'^ 

JNt  OUIrfWEO 
OUltlHC  1NCT  PL 
TNCT  RN 
1 NO  *1 
Cl  PS*1& 

JNC  OUIKCHti 
J^P  TRAtODH 
OUIKREO  P?V  R7*c0 
C TAU,CEfl 
JLT  OUKNOTT 
DLWP  RfTOHH 
CL  3 TAB 

5LHP  TA30VR 
MOFO  ZO 

□UKllOTT  CLIP  PECRUR 
CCkP  NESGt 
H0E0  ** 

MTV  *Pt*RO 
1LWP  PRINTS 

JHP  04‘I«INC 

NAH  list  ICtS- 


COUNT  NUMBER  OF  TRACZD  T N ST RUC  T T U NS 
WANT  STILL  WORE? 

IF  MJT  .<  . 

N A I T TO  SEL  TF  S^ACE  AS<T  FOP  HflRt 
IT  MAS  JNT?  **. 

-:  NAS  IT  A SPACE? 

IF  SO  60  ONE  MORE  INSWUCTIPm 

JF  NOT,  USt  t?  *S  COMPAND? 

ONL  T v T4A0E  SUHHARV  IS  OESIRFO 

Pi I NT  AOORtSS  A ND  INSTRUCTION  JUST  “fFCUTED 
TAN  TO  CCLI-hn  A 5 

PRINT  CONTENTS  JJF  ANT  HENORt  AOO^SSES  RgFIPShCSD 


GET  USrRS  PEOTSTSR  St T 

p.T  IS  COUNTER  FOR  RESISTS  P CM[C*  LOOP 

«-  iOPT  3r  USERS  set  aEF{]p£  LAST  INS TULIC T 1 0 N NAS  Ettd 
MAS  THfS  RIOISTFR  CHAHC£OT 
IF  IT  HAi.  PPTd  TT 
IF  N3T,  PASS  IT  DT 

COUNT  TO  NdT  REGIE  TER 
CHEMEO  ALL  Ifi  R'GISTFRS  T-  TT 
IF  NDT  p CONTINUE  LOOP 

IF  SO,  CH'C<  TO  SEF  IF  TRADt  |£  COHRLETeD 
PULL  fiEOJSrZR  NUMBER  TO  PC 
IS  SCREEN  WIDTH  RTLLSO  VET? 

IF  Sa,  START  NtH  L I Nc  AnP  ,,, 

TA&  OVF-i  TC  COLUMN  »d 

OUTPUT  PEC  I ST  SA  NilHBEP 


.pET  reoistfr  contents 

PRINT  CONTENTS  r>F  TWISTER 
01  CH"C*  HFjfT  F. t C I S T e T 
-i&$iNrLei 


«r*j-+1,J|NL 


LIST 

LISTLDF 


CL  R LINZ 
NUV  RG,  RA 
MOV  cOITl,4d 
.mLmP  -IfTU^ti 
■1LNR  PACOlHC 
-IV  WPIUGi^A 
ME  Rt 
JIT  LIS1LJP 
r-JM1  Rd  ECtTS 
7 TIART 
HAP  OTHtRAL 


TOP  OF  PACE 

SAVii  CL'PAE^  mUm&EP  AS  » I NTRUDT I ONS  TO  LIST 
STAB!  LrSTlHS  AT  S T A R t OF  EDIT  WINDOW 
i T A R T >,Em  LINE 

PRINT  ADDRESS  ant  TUOTRUCtlON  of  IWSTfrijCTION 
: SET  % DORje  Ij  OF  NEVT  InSTRUI  IIC  K 

OF.T  HUWOER  of  iHSTRyCTlQNS  L!STfO  THUS  FA  A 
I F NOT  ENOUGH,  OJ  BhoTHEP 

MOV'  ElJIT  POIUTER  TO  NE<T  WORC  ArT£R  LIST 
htAIT  FOR  NEtr  CDNHANU 
■^UP^ORT  RUUl  T NES 


1ST  t DIBITS  SFtCIFIEO  rOLLOWTHO  CALL  f*Av  4 1 
R7TuaW$  UUHLEt  (*.  rf?  CALLING  HR 


C¥  rijij-H  j-^_r  RPPUG  ! 
yTTC  **J 
MTV 

OLR  RO 
GETIOLF  LtHl  ^ 


OLWP  POINTERS 

GET  • DIGITS  PCO'lf^TE^ 

CURRENT  NUMBER  IS  t f&q 

HAS<  OFF  bL!l  E l SF  IN  OOWNLD  El  DUEHCF 


IDLE 

C INTFLAC.CR 
JEO  NUffOONE 
C INTFLA[*,BA< 
J’O  MUNUNDO 
cl  r intflac 
SLHP  UNASCII 
MCV  INT^OAT, 
JLT  GETtGLE 
5LA  RO.A 
A Si, PC 
O^C  Rip 
JiT  GETIDLE 
ttoy 

HUttDIHF  RTWP 

NUHuirtiO  SPA  RJ  , L 
INC  RR 
JNP  GETIOLE 


WAIT  FOR  KRSN05  TO  TALK 
STOP  IF  CARRIAGE  RETURN  SENT 

SPAC 

DACKSPACL  EDTT  ellOhEO 
ASSUtlC  KR0NQ5  SENT  IT 

CET  NeF  VALUi  FROM  ASCII 

<1  IS  NUMntR  $Z«T  *T  MROMOS 

NOT  VALID  INPUT  ICMQRE  IT 

HPT  0L.0  NUMBER  3t  16  AHD 

A DO  NEW  DIGIT  TO  GET  CURRENT  NUH'iFP 

COUNT  DIGITS  hemiLqI 

IF  W3T  Enough, GET  AnOTm^s 

RETURN  CURPi'NT  NUHD£R  TO  CALLlPf^  «S 

return 

BACKSPACf  3 V 5H|FftftS  [IFF  LAST  P I d T 
00  NIT  COUNT  LAST  Oil IT 
SET  NEtT  DIGIT 


s-1f0  RIGHT  OF  P?  m TEPMIMAL 


MOV  TClfA  FT  , A.M 
COC  Cl, PS 
JNE  TSD 
MOV  R 2, TO' j ART 
MDV  R?,R3 
ANdt  Rq.s r* 

Cl 

JNF  TSOCON 
HOV  DELAMMpPO 
JED  TS0D5N 
O'C  RS 
JRF  *-t 
M *R1L 


5«EM  TF  IJARI  FEAOT 


IF  NOT,  MAS  F UNTIL  IT  TS 
S6N0  DATA  TO  fECHTNAl 


Jin  HR  Si  NO  <LFi? 

IF  SO,  DELAY  AS  REQUIRED 


SENO  RIGHT  lIYT"  OF  9.7  TO  <RDN!jS 


<SD 


MOV  <CNART,C0 
COC  ti,«4 
JNE  --S 
MOV  R^,FDUAP1 

*ri: 


IS  KPONOS  Re ACT  to  ReCIeVF  CAT  A? 
IF  NOT.  WAIT  UNTIL  It  I& 

MOV  CALLERS  R^  TO  KPOnOS  TATA  UACf 


SFUG  PI&HT  CY^F  OF  R.2  TO  T E t H | W AL  ANJ  TARE  CARf  QF  CONTROLLING 
PAGE  ANO  SPACE  COUNTS 


TRMSfND  Woyp  WPTRNNL 

M 0*0  **? 

"OV  H I W 1 3 I ,n? 
ASIDI  R2.*7F 
JEfl  TRNOGW 
DL  isn 
INC  TAB 

HIM  OPTIONS,01* 
JED  TRHODN 
mjv  t^aan,Pti 
s 'Jll 

TPHCON  PTHP 


-SLNP  POINTERS 

GET  CALLERS  R? 

MASK  FOR  A SCI! 

IF  T£RO  ---  QUIT 
SCNO  WORD  TO  TERMINAL 
C D'J N T CHARACTFFS  ON  L I N- 
IS  AUTC-NARDCQPV  P£0u£ETFC7 
IF  NOT,  OU I T 

GcT  ADORE  SS  0^  UPLOAO  HANDLER 

HANSFER  Control  to  it 


DELAY  fit  u LOOPS  WM£P,F  N IS  SUPPLlfO  FOLLOWlNC  CALL 


OtLPY  Ngv  *RtI*,DLAr-f 

NQL0OFF  H 31/  CTUlARt.HLlLOP  CIV-  INTERNAL  LOOP  15  LONG 
DSC  OLALQP 


DEC  PL  A IMP  PeLL  OUT  Df  TNN£R  LOOP 

INE  hOLPDFF  RUN  THIS  TILL  EMPTY  TDD 

*1  BtJtl  R-TURN 

OUTPUT  TCESSAOE  Tf  TERMINAL  FOLLNIIO  CAU 
H:SSAr,f  TERHIMATF)  SY  WORD  fl 


W£ SAC  WDRO  UPPIJG2 
W0F3  **? 

MESOtOP  MOV  #R1>.**R7 
JVe 
*TWP 
$WPR  R? 
qLWP  Ti.NSxNf 
SMP?  R? 

7LHP  TRHSiNl 
JMP  MF.SfpL  3P 


NLWP  PO T«|F*5 

GET  JO»a  TO  OUTPUT  AT  ASCII 
IF  WORD  IS  ?Ffif]  tpt 
return 

IF  NON-TERO,  OUTPUT  UFT  NlfTt,  .. 


TMEN  RIGHT  BYT- 
CHECK  4'1T  MOflC 


RRI-il  SINGLE  WOWH  FOLLOWING  OL  W!P  CALL  HS  ASCII  I ? ChAR  ACTFflSl 


w£SCt  WOFO  WPBUCJ 

mopii  -*? 

tit  *RLm*,p? 
SWPfl  R? 

QLHP  TMhSFMD 
SJPO  P? 

9LNP  T RMS? NO 
RTwF 


RLWP  POINTERS 

PRINT  C’FT  BYTE 

PRINT  RICHT  BYTE 
RtTOPN 


CUTWUT  TWO  SPACES  TC  TfRrtruAL 
nLMF  PO  INTERS 


MTCQ  WPGUGZ 
WQRID  m*2 
Ll  F^*T3Q 
BLWF  TRHS£N!j 
3LHP  TRHSSND 


PRINT  SPACE 


P^TNT  CF-LF  TCJ  START  NS 


RETURN 


WORD  WPS US 2 
WOFO  -*i 

li 

RLWP  TRMS-lNC 
StfPO  R2 
BLWP  to* SENS 
RTWP 


**lhf  POINTERS 


PSINT  CR 
PRTNT  LF 


TAf  ID  COLUMN  I NUI CA 1 £ 1 FOLLOWING  &LHP  CALL 
ALWAYS  P fi.  I NT  AT  L^  AST  ONE  SPACY  T3  SE"ARATF  Tt F T EVEN  JF 
F|£«n  FAST  IS  TOO  LONG 


TF"PV4 


W0F1J  WPSUGJ 

wotr  **? 

MOV  ^IN+.RE 
S lAO,Ffl 
LI  R7,*£Q 
BL  wP  IPMSEff1; 

O'C 

JG* 

^TWP 


BLH“  POINTERS 

G£T  CILUHfi  NUMGE’  TO  TAB  TO 
SUBTRACT  CURRENT  POSITION 
=•!:«!  I SPAC1  AT  A Tlnr 


11  01  ANOTHER  EPACf  [T  NOT  TO  POSITION  YET 
RETURN 


CONVERT  NUHttP  IN  R7  TO  ASCII 
CALLED  VIA  5L  A"vCl  l 


USGIT  ANT, I fl-ttF  TRlJMC  AT  £ ID  SINGLE  DIStT 

Cl  e-Z,]! 

JLT  **£ 

it  F£,?  I TO  F.  dOD 

A I Aj^YJC  0 TO  R ■ AID  KTC 

R ‘Rll 


C3  i A T E DIHALY  wUMSEP  OUT  ASC  J t CmA^bCTER  1*1  t NT?" AT 
S'TG  [ NT  ZD  at  TO  -1  IF  IvP'jT  OA  T A wJ  5 NOT  A HE  < I G I T 


JULY  1978 


INTERFACE  AGE  165 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


uw ascii  word  mpougz 

M0»O  “*? 

MOV  INTZflAT.RP 
At  ER.'ffoq 
£1  *1.15 

JL»  **fc 
M RR.tFFFR 
MOW  RR.IhTEDAT 
J:G  *M! 

JGT  **k 
SETO  INT2QAT 
Cl  PD*SlO 
JLT  • *6 
SUO  I NT  2D  At 
BThM 


&LWP  POINTERS 


-T9 

ii  te  i,  suoiwct  *30 

4 TO  F i SU^ACf  *J? 
SAVE  DIGIT 


IF  Digit  NEGATIVE*  IT  IS  HOT  A VALID  m£)(  DIGIT 
IF  DIGIT  * IE*  IT  IS  NO!  A VALIO  HEX  DISH 


ms  anyiiHi  n dhp  ines  three  others  Into  on?  so  as  fa  save  prom 


Flint  ASSESS  F Ds.L  SHE  Q BY  InSFRCUTIDN  AT  THAT  LrORESS  (WITH  J MO  SPACES  F 

Input  — - re  of  called  routine  pjiwis  to  hopo  to  as  pointed 


FAD DIRS  WORD  WP5UCS 
iOP[?  **2 

how  *hij,R[) 
BLN p ppIhT 

RLVP  SLAVICS 
RLHP  PlM$tPC 
RlHP 


GST  S*LLE**5  PC 

PRINT  ADDRESS  CEF£R£NCEQ 

SPACE  t^JfT 

PRINT  INSTRUCTION  YMIG  CORRESPONDS  TO 
FETU^N 


T*I5  ROUTIW;  COHRIWE5  4 COUPLE  OF  FLUENTLY  CALLED  ROUTINES  FT  SAVE  PRC 


print  4 Hi*  ojr.iTS  of  a*  Atigp es*  ffollohEu  ar  lira  spaces 


PRINTS  WORD  HPBUGS 
W3RD  'f? 

10  V *Rj3.RC 
?LHP  PFIRT 
QLMP  PANICS 
9 T HP 


SLWP  POTMTFRS 

GET  SALLES  ''S  PC 
PRINT  USEfS  BQ 
SPSC^  TEXT 


4 NE  D3HHLIM 
LI  ST, 1 
DOMNL1M  IDLE 

10V  ItIT£DAttR-» 
Cl  til,  ** 

JNE  CgwuilA 
3WNLIN2  IOlE 

NOV  INTZD4T.P? 
nt  rz,  ■ 

JN£  OWNLIH? 

0 L DELAY 


SUN  CmECK  FIRE 

MAM  FOR  KRCROS  TO  SIGNAL  &£A  CT 

WAIT  INS  F 0®  ? 

IF  NOT  PROPER  CMA®.  WAIT 
■itjM  RAITNS  F3®  SLA  NR 


w AI  T FOR  PSOPE«i  CHARACTER  A f.fl I h 


WORD  ?Q& 

1DV  RT.R2 

3LWP  3LHPK50  SEMO  * * OR  1 R 1 TO  KRONCS 

LI  e?*tno 

BLRP  BLWPXSO  SEND  CR  TO  *901*0$ 

J*F  00NNL3 
BLHPKSO  WORD  MPBUiS 
HD AO  * + ? 

NOV  MRUI,^ 

BL  KSO 
RTRP 

NAN  INTEROPT  HANDLERS 


* INTI  IS  BREAKPOINT 

* Rfl  NU5T  HAVE  HANDLER  ACCESS  BEFORE  ROUTINE  GETE  *i^y 

IRT1  ROV  R14,USftNP  SAVE  LOCfetiaN  INTEfiLlPtf  0 FROM  AS  USER  ^€OOT0OS  FOP  HP*  * 
HOY  Rl*t,USPPC  **.P -?,.** 

ROV  Rl 5 * OCRS  T AnU  STATUS 

now  Cl*PR£AK  RERDiP  OPtAKPOTMT  IMOPERA-OLE 

SLR  9M 

SBfl  RSTflP  TUPH  OFF  TRT'RRUPt  UAR^HAP  E 

<ii?  R.ST3P 

SOC  ClWNTFLAf.  sit  INTFLAG  50  WATTING  ROUT  IMF  CAN  USE  II 
1 MG  49ARCH  THROUGH  PRT-LOAD^O  "UINTER  IM  Rfl 

* INTJ  [5  TERMINAL 

* INT5  IS  K RON OS 


PRINT  MR1  KlTM  N SUPPLIED  IN  Bf  OF  GALLING  ROUITNE 


REG  NUM  Ht)PD  RP^UC? 

ROPO  **2 
LI  GZ,*R 
BLRP  TOKSElfE 
MOV  *R! J * R? 
BL  ASCII 
BLHP  TPHSENG 
PTMP 


RLWP  POINTERS 


PAINT  1 9 1 

GET  REGISTER  NUNt^P 

TRANSFORM  MUilfifR  INTO  ASC  IT  AM  L * * * 

. ..  s R ! 1 T IT 

RETURN 


PRINT  HfM  KUH5“R  IN  Rft  OF  GALLING  ROUTINE 


PtTNT  JOiQ  NPBLISE 
ifORD  '*? 

RDV  "-Hi**! 
LI  4GP1? 
PRINTLP  10V 

SRC  R^*Q 
BL  ASCII 
OLNP  TRMSENT 
A I 

JOT  PRINTLP 
JEC  PRINTLP 
RTwP 


aLHP  POINTERS 

3 RING  CALL ItiG  kfi  TO  THIS  “l 
Pfl  MAS  SHIFT  COUNT 
SAVE  REOUESTEO  N’JMOER 

CIRCULAR  SHIFT  tU  "Ut  CeSHED  OICTt  IN  RIGHT  A It  TS 
CONVERT  THESE  RIGHT  A Pits  TO  ASCII  ANP  *** 

...  “RUT  IT 

ill  FT  BY  L LESS  NEXT  TING 
CO  TILL  SHIFT  COURT  GOES  NEGATIVE 


* PRINT  OtfLt  ONE  DIGIT  OF  9fl  In  CALLING  PROGRAM 

PRTNT1  WORD  MPBUGZ 
HOITC  **l 
NGV  *R I 3 * R I 
Lt  RA.a 
jup  PRtNtLP 

* PRINT  2 DIGM  RuHQEP  PASSED  IN  RB  OF  GALLING  RDUtlNE 

P«lNTJ  WORD  HP  RUG  ? 

MQPO  M*i 
MOV  *RU*RI 
Lt  Rg*A 
JMP  PR  I NTL® 

* PRINT  SVttOOLIC  ACORESS  AND  CCMTENT  S AS  F01NTF.0  10  FOlLChInC  CALL 


RLkP  POINTERS 

GET  CALLERS  R£  TO  THIS 
t PRELOAD  SHIFT  COUNT  AND  ... 
...  RASfARDIie  MRtMt* 


BLHP  POINTERS 

GET  CALLERS  RO.TO  THIS  Pi 
PRELOAD  SHIFT  COUNT  AMO  ... 
...  RASTAROHf  'PRTHt f 


CMKH090  MOV  Mil*,  RB 
NOW  "90, P3 
JNE  - *A 
B '®ll 
MOW  Pli.Rl 
RLHP  PRlHf 
OLHP  HCSG1 


nl>9p  following  call  mas  aoo»ess  to  ni  printed 
GET  A109ESS  oestRFD 

AGGRESS  * J F1.AUS  THAT  tt  IS  ROT  to  *E  PRINTED 

SAVE  RFIURN  POINTER 
PR1 1 NT  1QJRE5S  REQUESTED 
PRINT  '■* 


N05G 

rnv  GET  clhTEWTS  OF  SPFCIFIEO  9LGI 5TE9 

BLHP  PPIHTS  PRINT  CONTCUlt 

B *S1  9 E Til® H Th TOUCH  SAVED  PQIMIEP 

HAH  DOWNLOAD  F^CM  HOST  COMPUTER 


k90FiO<  OOU  ML  1 


1 OHRID  L I 4 

IDLE 

MOV  INT?CAT*R7 
Cl  » 2, 'S 
JEO  DOLLAR 
GI  P2.T1* 

JNC  DORNLD 
D 31ART 

DOLLAR  DLWF  GET NUP 
Ct  HOPP  h 

HOW  RB i F 1 
POV  "i.pj 
AN  D I PJ* IFF 
SBL  PC. A 
TOR  RL.RJ 
SLWP  GETwum 
HO  90  2 
HOV  Rfl.R? 

TDk  RC,PJ 
9LWP  f.ETNUN 
HD  PD  2 
L I HT . 'P 
C Pl>,Ri 
JRE  flOHNLIN 
CLa  Mi 

HDRO0HN  RLMP  GETNUM 
H3R0  2 
TOP  R3*PJ 
SLA  R0*8 
’■OVB  RU.*Rl* 
DEC  Ra 

jsi  ho^oohn 

3LHP  GEThUm 
WORD  l 
C AG, 94 


TURN  OFF  OTHER  INTERRUPTS 
WAIT  F oi  KPDND5  TO  TALK 
I NT  IS  ASSUMED  TO  ?E  LEVEL  l 
i SIGNALS  NET T LINE 

DCS  i STOP 

%t  Nr  T TM* R t OR  DCF*  GO  HACK  AND  TRT  AGAIN 
0G5  STOPS  OQWNLO 

GET  ADDRESS  OF  LIME  l A CHAR  a ? DVTFSk 
SAVE  SIAATJHG  ADDRESS 
vHFDCStH  ADDRESS  AS  DYTES 

checksum  is  'I i a exclusive  of 

GET  LINE  LENGTH  1 2 C'US  t i TE  I 


■Hi  HAS  RUNNING  CHECKSUM 
GET  5U1  CHECK  (2  CHAR  ± I 

ppreAfift  10  RE  GUEST  A RE^t  ir  OF  TmI*  L I NE 
IS  CHECKSUM  FOP  ADDRESS  AnQ  LI  Nr.iw  f|><? 

IF  NOT.  ASK  FOfi  9EFEAT 

clear  cmeoksuh 
KET  T PITS  OF  CAT A 

CURRENT  Crtf  CK  SUM 

LGAC  BTJi  RECIfVEn  TV  TO  PE^or-t 

C^UNT  line  l€hcth 

IF  MOT  30 NF  WITH  LINE*  G4.T  ME TtT  ntre 
G^x  guH  CHECK 

SUHCMECN  OK 7 


INI.’  NOV  K QUART  , 

C FZpGCR 
JEQ  DDWNLG 
CLR  Rlfl 

av  tso 

SBC  C3*  INTEL  AG 
AUDI  R^**M 
Cl  ftt.llh 
JNF  **B 
>1  COHN  LG 
J1P  [ NT? OUT 
INTJfCO  BLHP  TRMSENC 
m?OUT  AUG  I R?,I?F 

HOW  R?*INT?D1T 
HGV  Plfl.FliO 
ISO  INT203N 
HT-v  N9DND$  .H  ? 
4NF  I 'IT? DON 

10V  nassmeh.ro 
JNi  I NT?  DU  IK 
Cl  RZ.StO 
JNT  I NT? NC  R 
NL**P  return 
If>T?*JCR  Cl  R?*  t?f 
JNE  M6 

a pi/aouT 

I N T ? 0 3 N HTWP 
TNT  2 NOV  t3UAPt*R2 
4‘jgi  k?*TTF 
MOV  U'JST?*ftO 
J^E  1NT2NCP 
HOV  Cl.PiS 
SOC  C2, INI  FLAG 
MOV  NRfJWDS*kO 
JED  IVT2EC0 
10 V KCUART 
COC  CI.RO 
JNE  *-A 
lOV  «2*K0UA&T 

C c 3 , A L I ID  D 
JNE  IHTZOUT 
UNI  fl 
RL  DELAY 
NORD  troj 
B RESIST 


G£T  KPONOS  3ATA 


FLAG  414  AS  KPONOS-ScNT 


tlD  NOT  ALLOW  ECHOING  OF  KR0ND5  TO  KRONDS 

ECHO  KBONOS  INFDRHATICh  TO  TEPPlNAL 

MASK  OFF  HUSH  CRiJtF  GARBAGE 

Save  DATA  IN  IHT2DAT 

WHERE  DID  IHJS  DATA  COM"  FROi? 

If  UONDC  SENT*  DO  NOT  Cm£C  K TURtHE^ 

NG  LF  ADDITION  IE  T A L K I Nf,  10  kPONOS 


CR7 

SEND  Lf  AFT?S  C9  JR  SENT  ETT  TERMINAL 
s,JflCUT? 

IF  RUNOUT*  FORCE  RETURN  10  DOT  on  CONTROL 
IF  WOT.  PETU9N 
GET  TERMINAL  DATA 


FLAG  ^13  AS  T ERMIN Al-SE Vf 

SET  INTFl AG  SO  INTEROPT  NUNOfk  CBN  IE  WcRtFI^D  LATcr 
APE  HE  TALKING  TO  K^DNOS? 

[F  KkOfcUS  OFF,  ECHO 

SEND  TO  K RONDS  I IF  IV  KPONOS  h OOF  S 

IS  K90N0S  UAPT  PE A Of? 

WAIT  TILL  It  IS 
SEND  DATA 


HAH  PfXT PRINT  StATuS,  PESISHR  SfT,  AND  INSTRUCTION 

INPUT  flGOKESS  OF  IHST3UCTI0N  IN  ft£l  CF  CALLING  ROUITNE 
CALL  VIA  iLhf  “INETHC 

OUTPUTS  C-T3E  TO  TzR«lVAL  ANQ  ADDRESS  3^  Nett  INSTRUCTION  IN  P) 
OF  RPCHG3 


PiNSTPp  nco  WP^UR  j 
MGCC  “I? 

Ll  £ N * H F«U  TfiD 

fov  mi,*? 

COTSAGH  MOV  "RJ.R5 
NO V *RM*RG 
SRL  RS.j 
SLB  RS*C 
G R5,'PA* 

JF<t  CCD  Fiji 
A I 

C 'RR.SNHtAi" 
JNE  COGSj:m 
3LiP  i? SAG 
FCC  'HR*'  ' 
WORT  3 
NOV  •RU.RO 
1DV  *YGTR3 
SLWP  PRINT 
10V  * R 1 J , s 0 
I NCI  Rt 
RTWP 

CCO^NC  10V  *R4t .RE 
13V  *RR**RZ 
SHPG  -R2 
^LHF  TRMSEN3 
SWNB  »2 
OLwF  tPHSiNP 
NOW  *PA*.R2 
SHPR  92 
BLIP  TRhSE NO 
SNFH  R? 

CLIP  TRHS-Nft 
BUMP  BLANKS 
DEC  40 
SLA  Ki,3 
At  R&.TTPTflF 
10V  *=S,R.S 
CL 0 NGROI 
CL*  hCROJ 
0 *RS 


SLWP  POINTERS 

-NUH3NIS  TiOLC  ADDRESS 
A 304  ESS  OF  INSTRUCTION  TO  3E  D f T N T f Oi 
GET  O*CO0f  tO  TEST 
GET  jPGOOe  1A5K 

NA$K  ff 

CflM  PA  RE  OPCODE 

IF  THIS  15  RIGHT  C00“  ---  JU1F 
PASS  »Ai4L;  DATA 
IND  Ge  TAIL;  xfT? 

IF  MOT*  CHECK  NEXT  C3DF  IN  UpL^ 

DOT  A VALID  OPCODE 


GET  AOORkSS  DECODED  AGAIN 

1ET  CONTENTS  or  T m i T A0DREGG  in.,. 

...  PRINT  IT 
GET  ACORlSS  AGAIN 

POINI  TO  NEJt  WORD  AS  N*  T T LOCATION  TO  V CECOCEt 
RETURN 

FOUND  CODE  ...  GET  ITB£ 

OUTPUT  INIIHOnK 

PPlNT  1ST  CNR  FROM  ftNUMDMC  T A PL r 
PRINT  lnt\  CH9P 


TT°£  * - 1 

[Ttp£  r - n * 2 = off^t  rmic  tyre  table 
R5  AOJA'SS  QP  POIMTFF  TO  TY“E  HANDLER 

95  NOW  MAS  ADDRESS  3F  hInDI E*  f D*  THIS  DPR  0 Of  T Y°E 
CLEAR  OUT  CTiaCLCC  ADDRESS  BUFFEPS  F130  T Y°f  USE 

BRANCH  TO  TYPE  HANDLE 3 


PRINT  CONTROL  “f GI  STfRS 
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SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


P5NTU5  U09Q  WPJuGJ 
W3O0 

&L-P  RETU9K 
MQ  V dRKPNT,SV 
Coe  Cl,  PC 
JiQ  PSTATPC 
9UP  HES&i 
FCt  '!>' 

RLWP  PRINTS 
PSTATPC  OLwF  rt£5*G 
FCC  * f»Ci' 
H1P|)  5 

MOY  UiftPCi  R<] 
0LMP  PRINTS 
flLHP  WESA& 

rcc  “ hp=> 

WORD  Q 

MOV  U5RWP.QQ 
FIL-P  POINTS 
BLKP  MESAG 
FCC  ■ ST=- 
NOB0  ft 

MOV  USRST.Rfl 
BLnP  PRINT 
■UWP  RETURN 
RTnP 


HLNP  FQlMTcRS 

SliST  Pi£h  LINE 
GET  BRE  AkFQ JKT  A dope  SS 
IS  BREAKPOINT  ft  CARESS  OOf|? 

IF  SO,  0ON * T PHfNT  IT 
PHI  NT  9 RE  A HP  Or  N'T  MESSAGE 

MINT  BREAKPOINT  A0QPE$S 
PRINT  PROGRAM  COUNTER  MESSAGE 


RrltNT  US£PS  PC 

PRINT  WORKSPACE  90  I HUP  MESSAGE 


PRINT  USERS  HP 
PRENT  STATUS  MtSsar.E 


PRINT  LTS£P$  STATUS 
“ETURrl 


PRINT  REGISTER  SET  PdlVfPj  ft T NT  U3PNP 


PRfOSTP  HQ  = 0 HP9U&3 
H0BO  +*z 
C Lft  B5 

NOV  USRHp.Rr 
JNP  PREGLOP 
PflECRiT  BLWP  RETURN 
PflECCOP  NOV  R£  p P 5 

0LWP  REG HUH 
JUiP  MESCl 
JOWO  '3 
MOV  *“4<*,Rfl 
%nP  prints 
INC  «5 
Ct  <55,6 
JGG  PRECRST 
Cl  PS. lft 
JWF  PPfiCLO* 
5TWP 


31  HP  POINT  EPS 

RS-PEO  * 
rRJ^PtS  POItfTE® 

START  A NEW  LI*C  (BUT  NOT  FIRST  TIME  THROUGH! 
PRINT  R*  {xi  Rt$l5T*B  NUMBER! 


C'T  CONTENTS  OF  REGISTER 
PRINT  RtGlSIEq  CONTENTS 
COUNT  REGISTERS 
AFT£R  t T ... 

- ,,  START  HEM  LINE 
IF  NOT  VET  L&  ... 

...  CONTINUE  TO  NEK  | REGISTER 

return 


NAM  OPCODE  HA NOLf^S  FJR  OUTPUT 


TRANSFEPPEti  MERE  FROM  PINSIC  EHCfRECTLY  THROUGH  TABLE  TTPTAB 


T f “E  L OUTPUT  H*FjTUP 
ARITHMATIC  OP'iOOFS 
U7.  OR  3 HORDE 


Tl 


MOV  *R13*flS 
NO V 'RS*,PJ 
NOW  *M3*RA 
PLHP  TPCTAC 
NOV  hbreu.hcrg? 
flLMP  HESGl 
FCC  J 
A RE'»A5 
NOV  *RS,H. 

NOV  * P 1 1 1 1 3 
MOV  *R1,RJ 
STL  RT.fi 
3LwF  TflC  TAG 
A R5,Rft 
PT'RP 


GET  ADDRESS  OF  INSTRUCTION 
GET  INSTRUCTION 
GET  FOLLOWING  WQ&D 
DECODE  SOURCE  1$  FLAG 

SAVE  SYMBOLIC  REFERENCE  A PORE  SS  IJF  ANY! 
PRINT  rt* 

POINT  TP  PROPER  NEXT  NO®" 

PET  DATA  F9CH  PROPER  HEM  WORD 

GET  INSTRUCTION  ADDRESS  AGAIN 

get  instruction  AGAIN 

SWIFT  TO  LOOK  AT  DESTINATION  TS 

JcCC3E  DESTINATION  TS  FLAG 

POINT  TO  NETT  WORD  AFTER  THIS  INSTRUCTION 

RETURN 


t*PE  P OUTPUT  hAVOL£P 
JUMP  OPCODES 
1 WORD 


T?  MOV  “113, RC 

MOW  *A0,Pu 
SLA  RP.fl 
SR A RG tt 
INCT  RO 
A 

OLW-P  PRINT 
NOV  -RU.Rfl 
INCT  RG 

3 T Lit* 


get  instruction  address 

GST  INSTRUCTION 
SMI  FT  OFF  fiPCOOE 

SHIFT  BACK  CHE  LESS  TO  GIVE  BYTE  DISPLACEMENT 
POINT  TO  NEXT  wORf  I AS  “01  NT  CF  REFERENCE  IH  JUMPS! 
ACO  IflSTRUGTIOH  ADDRESS 
PRINT  INSTRUCTION  JUNPIRC  TO 

Get  imstructioh  address  again 

POINT  TO  Nt’HT  N0RO 
RETLOH 


TYPE  1 OUTPUT  WADDLE* 
LOGICAL  U»COiSS 
I Oft  i MOP^S 


M 


NO V *R|JiA$ 
«1V  -RS^ifta 
MOW  "RS,^*. 
°Lwp  TRCT*G 
A PC.fJS 
TL HP  ME5GI 
eCC  »,  * 

NOV  -JlA.Pt. 
MJW  *J4,P5 
SR A Rfl,* 
AND!  «a,tf 
BLHP  REGUUW 
MOV  RS.Rfl 
RIVP 


GST  iNSTRUCTfOH  AQORFSS 
get  INSTRUCTION 
GET  NEXT  WORD 
DECODE  7S  OF  SOURCE 
POINT  TO  PRO^E F Nf.w  T HORN 
PRINT 

Get  ftaORTSS  OF  INSTRUCTION  AGAIN 

CtT  instruction 

SHIFT  TQ  LOOK  AT  DESTINATION  TS 
*UST  IE  REGISTER  '■**  CHOP  OFF  BE G * 
PRIN^  REG  I 5 TC  P HUMBER 
3 R 1 NS  POINTER  IQ  N;  JET  M0P3 


TYPE  L OUTPUT  H AFOLfR 
CRU  OPCODES 
L OR  ? WORDS 


TV  MOV  *R13,R5 

NOV  *R5F.B3 
NQV  *SS.R^ 
1LHP  TROT  AG 
A RC,R5 
BLNP  ME  EG l 
FCC  s * 

MOV 

MOV  -TN.R-J 
SPA  °Hwh 
3LWP  “PINT? 
MOV  R5.AQ 
RTWP 


ACT  A 0 ORE $ S OF  INSTRUCTION 
GET  INSTRUCTIOF. 

GET  NE  *T  WORD 

HANOL-  SO'JrCC  ts 

POINT  TO  NEWT  NORM 
print  S* 

GT  IN  STRUCT ID»  A OD  B E S S AGAIN 

GET  INSTRUCTION 

SHIFT  TO  GEf  CFU  Liwr  * 

PRINT  LINS  P 
POINT  TO  NEwy  wO?0 


TYPE  5 OUTPUT  HANOLIR 
SHIFT  OPCODES 
1 WQRO 


TS  MOV  *R1J,M5 

MOW  " ^ 


GST  INSTRUCTION  ADDRESS 
GET  TNSTRUCITGN 


BLHP  REGNlfM-  PRINT  REGISTER  HUW0£P  USING  SHIFTED 

RLMF  MFGGl 


FCC  % * 

“O V *R5 ,R£ 

SRA  rtft** 

DLhP  PRINT  1 
MOV  *RlJ-.3Q 
INST  HQ 
PTHP 

* TYPE  s OUTPUT  HANDLETf 

* PROGRAM  OPCODE 

* 1 OR  Z HORDE 

Tfc  NOW  *R1J,R5 

MOV 

MOV  *R5,RL 
3L VP  TRCTA& 

A RE, AO 
RTUP 

■ TYPE  t OUTPUT  HANDLERS 

■ CCNTNOL  OPCO0TE 

' 1 HOPO 


SET  INSTRUCTION  AOO^SS 

GET  INSIRUCIION 

GET  HFKT  NOflO 

MANCLC  SOURCE  IE 

POINT  TO  PROR£F  NEAT  HO^O 


GET  IMS TRUC T10F  AGAIN 
SHTFT  off  aeGitTeR  no-bep 
M'lHt  MOW  FAR  REGISTER  HAS  TO  5M  f F T 
G T INSTRUCT  ION  ADDRESS  AGAIN 
POINT  TO  NEKT  WORD 


TF  MOV  -P1J.RD  GET  INSTRUCTION  AOOPESS 

INCT  93  POINT  TO  nCKT  WORD 

RTHP 

" TYPE  9 OUTPUT  HANDLER 

* Immediate  ophooes  iexsCpt  lhi  s£-;  rsn 

* l WOP.OS 


IB 


MOW  YRL3HS  GET  lNSfflUCT|OF  400RESS 


MOW  *es*iBO 
BLWP  ^lECNUM 
BLHP  ME5CI 
FCC  * t ■ 

MOV  *R5>,PB 
BLWP  PRIMT 
MOV  R^fRQ 
RTHP 


GET  INSTRUCTION 

PRINT  PEGtSUR  I TO  LOAD 


GET  NEAT  WORD  IWHICH  HAS  IMEDIATE  VALUE! 
PRINT  iMMEfllAre  value 
RE  ALREADY  POINTS  TO  NEYT  NOflD 


TYPE  ID  OUTPUT  HA HOLER  (HOT  IMPLEMENTED  OH  THIS  5Y5TEMI 
M-mORY  map  OPCODES  I NOT  IMPLEMENTED) 


Tl 0 RTHP  not  IMPLEMENTED  ON  THIS  SYSTEM 


TYPE  U OUTPUT  MAmOLEP  (MY  OHM  SUBSET  OF  Til 
530,  SB I,  AND  TB  OPCODES 
l WORD 


Til 


MOV  * Bil , R5 
MO Y -MS*,RG 
3LWP  PR  I NT  Z 
WQV  *5,90 

RTHP 


SEIO.Sgl.fB  GET  T NS  TR  ucr  I ON  acopess 
GET  INSTRUCTION 
PRINT  LIME  t BEING  CONTROLLED 
POINT  TO  NEXT  WORD 


TYPE  1?  OUTPUT  •'A HOLER  (MY  OWN  SPECIAL  SUBSET  OF  TI) 
ST ST  OPCODE  ONLY 
1 HORO 


TIE  M3W  *PU,R5 
MOV  •RSK.RO 
B-LWP  PEGNdH 
MOV  RSpPD 

RTWP 


st st  get  instruction  address 

jET  INSIPuCTION 

PRINT  REGISTER  TO  STORE  STATUS  IN 
POINT  TO  NEVt  HQRp 


TYPE  1 J OUTPUT  mAnOL  EP  tMY  DUN  S®f Cl AL  SUBSET  OF  TI! 
UHi  ONLY 
2 WORDS 


MOW  *R13,R5 
INCT  R5 
NOV  *R5*,R0 
BLMP  PRINT 
MOV  PS.Ra 
RTWP 

N Am  ASSEogiY 


LlMl  ONLY  — GET  INSTRUCTION  AO DRESS 
POINT  TO  LlMl  SUE 
GET  LtH|  SUE 
PRINT  LlMl  SUE 
POTHT  TO  NEJtT  MOPO 

INPUT 


assembly  INPUT 


ASMBlWP  MORO  HPDUGl 
HOFO  m*t> 

NULiriPT  TNCT  E0IT1 
RUB  ASH  BLMP  REILJPN 
ASSFH  LI  P0 , WPhDLO 
LI  Rl,10 
CL  A ^RQ» 

DEC  Pi 
JHE  *-A 
MOV  EOITli RO 
BLHP  PPJN-T  S 
SLWP  nESGL 
FCC  rA-* 

Lt  Rl.HPHOLO 
ASflWAT  UHT  i* 

mr 

NQV  TNT? D>  T ,93 
C 9J,CR 
JFQ  ASHLIH 
GT  PJ.fl 
UEO  ASMQAGW 

Cl  R3,STF 
JEO  RUB  A SH 
G RJ, ALT  MOD 
JhE 

B START 
MOV 

c V J, SPACE 

JHE  FULLYET 
MOV  fi3,*Pl» 

MOV  RJ, *Ri* 

PULL  YF  T Cl  ffl.  HPHOUPtfcft 
JLT  ASMWtr 
JMP  BAQNNU 

ASM  BACK  DECT  “1 

MOV  *Rl,fi!, 

CLfe  *R1 
C RL, SPACE 
JHE  '*id 
DECT  R 1 

cl*  “Pi 
DECT  ®T 
CLP  *RT 
JMP  ASMhAT 


1LMP  POINTERS 

SKIP  THIS  AODRESS  IP  NULL  LINE  WAS  TNPUT 
START  NEW  LINE 

get  input  buffer  address 

COUNTER 

CLEAR  INPUT  DUFFER 


WILL  PUT  I HSTRUCTIOH  AT  E3IT  POINTER 

“SINT  ADDRESS  INSTRUCT  I QH  WILL  BE  INSERTED  INYO 

PROMPT  USER 

Ml- INPUT  euPFEfi  ROINTCP 

TURK  OF'P  ALL  OTwER  I^TERuRT  3 DURING  THIS  PROCESS 
WAIT  FUR  USER  TO  TYPE  INPUT 
ASSUME  INPUT  WAS  FROM  TERMINAL 
CARRIAGE  RETURN  TERMINATES  LINE  INPUT 

tas>  SACKS  LJP  SIRING 

PUflO'UT  ERASES  tlWE 

alt  mode  forces  re  turn  to  commakg  ho*!- 


SAVE  INPUT  CHARACTER  JH  |N»UT  RUFREP 


IS  NUFFCR  F ILL  so  YfU 
GET  NEXT  CHARACTER  IF  NOT 
TELL  USER  MIS  L I N£  TS  TOO  L OHG 
RACK  UP  ASM  INPUT 


SPACES  AM£  IN  TRIPLICATE 


START  DC  CODING  INPUT  LINE  UPON  PECSlPT  Q*  CP 


AS  w-L  Iw  Lt  R W , -H  NU  T A B 
ASM STMT  LI  Ri,WPH3L3 
At  RW.G 

ASH  SCAN  MOV  *Rt*,R3 
JEO  HU LI  HPT 
C RJ, SPACE 
JEU  ASMSCAN 


POINT  TO  FIfiST  SWIFT  CODE  IN  TABLE 
POINT  TO  START  OF  PijFF^R 
POINT  TO  NEXT  UNUMQMTC  TM  TABLE 
GET  FIRST  CNAftACUP 

tf  NO  CHARACTER  MAS  INPUT  SKIP  MEMORY  ADDRESS 
SKIP  STARTING  SPACES 


JULY  1978 
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SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


SLA  R3,8 
CO  PJ,*R4* 
JEQ 

«I  Rb,3 
JMP  TABTEST 
MOV  •ei»,R3 
SLA  R3.B 
CB  RJ, 

JEO  «*6 
INCT  R4 
JMP  TABTEST 
MOV  •RlF.RJ 
SLA  R3.8 
CB  RJ,  YR4* 
JEO  *»b 
ISC  R4 
JMP  TABTEST 
MOV  »R1*,R3 
SLA  R3.B 
CB  RJ»  #B«** 
JEO  MITMMU 

TABTEST  C *R4,EN0T AB 
JNE  ASMSTRT 

BADMNU  BLWP  mesao 
BYTE  TOT 
FCC  * NOASM' 
BYTE  «07 
EVEN 
MOOD  0 

BLMP  ASMBLMP 


PUT  CHAR  IN  LEFT  BYTE  FOR  BYTE  COMPARE 
IS  THIS  THE  PROPER  FIRST  CHARACTER  OF  TM£  MNUMONIC  INI 
IF  SO,  TRY  NEXT  ONE 
IF  NOT,  POINT  TO  NEXT  SHIFT  CPOUNT 


IS  THE  SECONO  CmARAC»ER  RIGHT? 

IF  SO,  GO  TRY  FOR  THIRD 

IF  NOT,  POINT  TO  NEXT  SHIFT  COUNT 


is  third  character  right  ALSO? 

IF  SO,  TRY  THE  LAST  ONE 


is  this  character  ok  roo? 

IF  so,  ME  HAVE  A WINNER 
AT  ENO  OF  TABLE  YET? 

TRY  WITH  NEXT  MNUMONIC  IN  TABLE 

TELL  USER  THAT  MNUMONIC  IS  NOT  RECOGNIZABLE 


TRY  AGAIN 


INPUT  MNUMONIC  MAS  FOUNO  IN  TABLE  ASSEMBLE  IT 


MOV  R4 , • R 3 ♦ 
MOV  R3.EOIT1 
JNP  ASM JMP? 


SAVE  OPCODE 

NEXT  INSTRUCTION  IN  NEXT  MOPQ 
GET  NEXT  LINE 


TYPE  8 INPUT  HANDLER 

IMMEOITATE  HNUMONICS  (EXCEPT  LlMl  SEE  ASMU) 

2 WOROS 


ASM*  JNE  PRStPR 
anoi  ro.sf 
SOC  RO  »R4 
MOV  R4,*RJ  * 
BLMP  PARSE 
MOV  Rl , *R3 ♦ 
ASMJMP3  HOV  R3,EOITl 
JNP  ASMJMP2 


MUST  BE  REGISTER 
REGISTER  DIRECT 
COMPLETE  OPCODE 
STORE  OPCODE 

PARSE  IMMEDIATE  VALUE 
SAVE  IMMEDIATE  VALUE 
NEXT  INSTRUCTION  In  NEXT  MORO 
GET  NEXT  LINE 


TYPE  10  INPUT  HANDLER 
MEMORY  map  HNUMONICS 

••••  MEMORY  MAP  NOT  IMPLEMENTED  ON  THIS  SYSTEM  •••• 


ASMlD  JNP  ASMJHP2  NOT  IMPLEMENTED  — GET  NEXT  LINE  AND  IGNORE  THIS  ONE 


type  u INPUT  MANOLER  (my  OMN  TYPE  SUBSET) 
sao,  SBZ,  TB  HNUMONICS 
1 MORO 


ASM  11  ANOI  Rl.SFF 
SOC  Rl , R4 
MOV  R*«  , *R I ♦ 
JMP  ASHJMP  3 


T MO  DIGITS  ONLY 
COMPLETE  OPCOOE 
SAVE  OPCODE 
GET  NEXT  LINE 


A I R4,-b 
NOV  •RL.RS 
OEC  K5 
SLA  R5, 1 
A I RS.ASMTAB 
MOV  *R5,R5 
• I R 4,-2 
HOV  *R4 , R4 
MOV  EOT  Tl, R3 
CLP  M0R02 
MOV  Rl,®Z 
MOv  Rl »R2 
Cl  rs.asmm. 
JEO  NOPARS 
BLMP  PAPSE 
MOV  Rl « WOROl 


POINT  TO  TYO£» 

GET  TYPE • 

TYPE*  - 1 

(TYOC#  - 1)  • ? 

(TYPE#  - l)  • 2 ♦ ASMTAB 

GET  TYPE  MANOLER  AOORESS 
POINT  TO  OPCOOE 
GET  OPCOOE  TO  *4 

RJ  HAS  AOORESS  TO  STORE  ASSEMBLED  COOE 

CLEAR  MORD  BUF*E®  FOR  ASSEMBLY  STORAGE 

MOV  buffer  pointer  for  PARSER  TO  USE 

SAVE  BUFFER  POINTER  FQR  TYPES  NOT  NEEOING  PARSE 


00  NOT  ALLOM  PARSE  ON  FCC 
PARSE  SOURCE 
SAVE  SYMBOL IC ( IF  ANY) 

•R5  BRANCH  TO  TYPE  MANOLER 

NA“  ASSEMBLY  INPUT  TYPE  HANDLERS 


TYPE  12  INPUT 

MANOLER  (MY  Own  TYPE 

SUBSET) 

STST  MNUMONIC 
1 WORO 

ONLY 

ASM12 

JNE  PRSERR 
ANOI  RO, SF 
SOC  R0.R4 
MOV  R4 , *R3 ♦ 

MUST  3c  REGISTER 
REGISTER  OIRECT 
COMPLETE  OPCOOE 
SAVE  OPCOOE 

JMP  ASMJMP3 

GET  NEXT  LINE 

TYPE  13  INPUT 
LIMI  ONLY 
? WOROS 

HANDLE®  (my  OWN  TYPE 

SUBSET) 

ASM  1 1 

JEO  PRSERR 
MOV  R4,*R3» 
MOV  Rl , *R3 ♦ 

MUST  BE  SYMBOLIC 
STORF  OPCODE 
STORE  MASK  VALUE 

ASMJMP4 

JMP  ASMJ HP 3 

GET  NEXT  LINE 

TYPE  i INPUT  MANOLER 
ARITMNATIC  HNUMONICS 
1,  2,  OR  3 WO°OS 


TYPE  14  INPUT  MANOLER  (MY  OMN  SUBSET  TYPE) 
FCC  ONLY 

FOLLOW  BY  ARBITRARY  ASCII  STRING  UP  TO  <CR> 


ASMJ  SOC  RC.K4 
BLMP  PAPSE 
SLA  R0.6 
SOC  RJ.R4 
MOV  R4  , • R 3 ♦ 
MOV  WOROl , Rfc 
JEO 

MOV  Kb  » • R 3 ♦ 
MOV  R1.R1 
JEO  *»4 
MOV  Rl , *R3 ♦ 
MOV  R3.E0IT1 
ASMJHPl  5 ASSEH 


OPCOOE  WITH  SOURCE  TS 
PARSE  DESTINATION 
SHIFT  INTO  DESTINATION  PLACE 
COMPLETED  OPCODE 
SAVE  OPCOOE 
SOURCE  SYMBOLIC 
EMPTY? 

IF  NOT, SAVE  IT 
DESTINATION  SYMBOLIC 
EMPTY 

IF  NOT,  SAVE  IT 

POINT  TO  NEXT  AOORESS  IN  WHICH  TO  SAVE  ASSEMBLED  COOE 
GET  NEXT  LINE  AND  ESTABLISH  THIS  AS  SHORT  JUMP  STEPSTO* 


TYPE  > ASSCMLV  INPUT  mjnOLER 
JUMP  MNUNONICS 
1 WORD 


ASM?  MOV  R3,R6 
I KCT  R6 
S »b,®l 
S®A  Rl.l 
MOV  Rl, Pb 
ATS  Rb 
Cl  Rb, 128 
JGT  DAOMNU 
anoi  Rl , IFF 
SOC  Rl  «R4 
MOV  K4,*«M» 
INCT  EDIT t 
JMP  ASMJHPl 


JUMP  PELATTVE  TO  NEXT  WO»C 

JUMP  LENGTH 

JUMP  LENGTH  IN  WOBCS 

GET  ABSOLUTE  VALUE  OF  JUMP  LENGTH 
TOO  F»o? 

YEP 

JUMP  LENGTH  AS  BYTE 
CREATE  COMPLETED  OPCODE 
SAVE  OPCODE 
POINT  TO  NEXT  ADDRESS 
GET  NEXT  LINE 


ASM14  LI  R5,*20 

MOV  *R2*,R7 
C R7,B5 

J-0  *-4 
SLA  R7 , 8 
MOVB  R7 , • R 3» 
SLA  R5.8 

ST0PAI4  MOV  *R2*,RZ 
JEO  ASM1400N 
SLA  R7, 8 
MOVO  R7 , *R3 ♦ 
C P5.R7 
JNE  STOP  A 1 4 
INCT  R? 

INCT  ®2 
JMP  ST0PA14 

ASMUDON  CLR  R5 

COC  C1.P3 
JNE  • »4 
MOVB  R5,*R.3» 
JMP  ASMJMP4 


GET  *IRST  CHAR  IN  BUFFER 
IS  IT  A SPACE? 

STRIP  LEADING  SPACES 
MOVE  IT  TO  MICH  OROcR  BYTE 
STORE  CODE 

MOVE  SPACE  TO  HIGH  BYTE 
GET  NEXT  CHAR  IN  BUFFE® 

STOP  ON  ZERO  WORD 

SHIFT  CHAR  TO  HIGH  ORDER  BYTE  AND  ... 

...  STORE  IT 

HAS  IT  A <SBAC£>  ? 

I F NOT,  GET  NEXT  CHAR 

IF  SO.  THEY  ARE  IN  TRIPLICATE 


HAS  NUMBER  OF  CHARACTERS  EVEN? 

ADO  ZERO  BY TE  TO  FILL  HORO  IF  NOT 


• TYPE  15  INPUT  MANOLER  (NY  OWN  SUBSET  TYPE) 

• WORD  ONLY 

ASM  IS  MDV  Rl , *RJ  * SAVE  IT 

JMP  ASMJHP4 

NAM  PARSE  INPUT  FOR  ASSEMBLER 
PARSE  INPUT  cOR  ASSEMBLER 


TY©t  3 MNUMCNIC  HANOLE® 
LOGICAL  M MU M ON ICS 

1 OR  ? WOROS 


INPUT  — R7  HAS  BUFFER  POINTER 
OUTPUT  - RO  HAS  TS  OR  TO 

®1  has  SYMBOLIC  AOCRESS  RFFEPNCEC 

status  is  SET  TO  NE  IF  SYMBOLIC  MEMORY  WAS  REFERENCED 


ASM?  MOV  R1.R6 
SOC  R0.R4 
BLWP  PARSE 
JNE  PRSERR? 
SLA  RO , 6 
SOC  RQ,R4 
MOV  R4 , *R3 ♦ 
MOV  Kb, R6 
JEO  * * 4 
MOV  Rb, *R3 ♦ 
MOV  R3.EOIT1 
ASM JMP?  JMP  ASMJHPl 
PRStRR?  “ PRSERP 


SAVE  SYMdOLIC  REFERENCE  (IF  ANY) 

OPCOOE  WITH  TS 

PARSE  DESTINATION 
SYMBOLIC  ILLEGAL  HERE 

COMPLETE  OPCOOE 
SAVE  OPCOOE 
SYMBOLIC  SOURCE? 

SAVE  IT  IF  SO 

NEXT  INSTRUCTION  IN  NEXT  HORC 
GET  NEXT  LINE 

SHORT  JUMP  TO  HEPS  TO  REACH  PRSERR  F OF  THOSE  OUT  OF  R It 


TYPE  5 INPUT  HANDLER 
SHIFT  HNUMONICS 
1 WORO 


ASMS 


JNE  PRSCRR2 
ANOI  RO.tF 
SOC  R0.R4 
BLWP  PARSE 
ANOI  Rl,  TF 
SLA  Rl  , 4 
SOC  R1.R4 
MOV  R4 , *R3  ♦ 
MOV  R3.EOIT1 
JMP  ASMJMP2 


MUST  BE  REGISTER 
REGISTER  DIRECT 
OPCOOE  WITH  TS 
GET  SHIFT  LENGTH 
ONE  DIGIT  ONLY 

SHIFT  TO  FIT  IT  IN  place  IN  T Hf  OPCODE 
COMPLETE  OPCODE 
SAVE  OPCODE 

NEXT  INSTRUCTION  IN  NEXT  WORD 
GET  NEXT  LINE 


TYPE  b INPUT  MANOLER 
PROGRAM  MNUMON»CS 
l OK  2 WOROS 


ASM*  SOC  R0.R4 

MDV  R4,*R3» 
MOV  R1.R1 
JEO  *»4 
MOV  Rl , *P3  * 
MOV  RJ.EOITl 
JMP  ASHJMP? 


COMPLETE  OPCODE 
SAVE  OPCODE 
SYMBOLIC  EMPTY? 

IF  NOT,  SAVE  IT 

NEXT  INSTR  IN  NEXT  WORO 

GEf  NEXT  LINE 


TYPE  7 INPUT  HANDLER 
CONTROL  HNUMONICS 
1 WORD 


PRSERR 

PRSPEG 


SKIPBUF 

prsmpty 


WOPO  MPBIIG3 
WORO  *#2 
CLR  R6 
CLR  RJ 
Cl  F R2 
CL»  Rl 

HOV  14(R13),R4 
MOV  *R4f,R5 
JEO  PRSMPTY 
C R5, SPACE 
JEO  PRSPUL 
Cl  R5, * , 

JED  PRSOON 
Cl  FS,«> 

JEO  PRSPUL 
Cl  RS, *R 
J"Q  PRSREG 
Cl  R5,»* 

JEO  PRSINDC 
Cl  R5, • ( 

JEO  PRSINOX 
SOC  C2.R2 
MOV  R5.INT2DAT 
BLWP  UNASCII 
MOV  INT20A  T , Rb 
JLT  PRSERR 
SLA  Rl , 4 
A Kb, Rl 
JMP  PRSPUL 
0 dACNNU 

MOV  *®4  * , I NT  ?0 A T 
BLWP  UNASCII 
MOV  INT20AT.R3 
JLT  PRSERR 
MOV  *R4,R5 
Cl  R5,'. 

JEO  SKIPBUF 
Cl  R5  » * ♦ 

JNE  PRSOON 
SOC  C3.R2 
INCT  R4 
J HP  COMPLUS 
OECT  R4 


BLMP  °0 1 NTf R 

SYMB  FLAG 
REG  • 

TAG 

SYMPOL 

GET  BUFFER  POINTS® 

GET  NEXT  CHAR 

MIT  ENO  OF  INPUT  SYRING 

IGNORE  SPACES  ... 

COMMA  TERMINATES  SCAN 

...  AMO  CLOSED  PARENS 

R FLAGS  REGISTER  DIRECT 

• FLAGS  REGISTER  INOIRECT 

( FLAGS  INDEXED 

SET  TS  = 3 FOR  SYMBOLIC  R£F £Rf nCE 
SYMBOLIC  RfFERENCE 
PULL  OUT  HEX  DIGIT 

IS  IT  A VAIIO  COOE? 

NEW  SYMQOLIC  VALUE 
KEE®  SCANNING 

TELL  USER  HIS  INPUT  MAS  BEEN  F EJECTED 
GET  REG  I 

GET  HEX  DIGIT 

ERROR  IF  NOT  OIGIT  FOLLOWING  *R* 

GET  NEXT  INPUT  CHAR 


IS  IT  A PLUS? 

IF  NOT.DUIT 

AUTO  INCREMENT  IF  IT  IS 
PASS  » JR  , IN  BUFFER 

OON  *T  ALLOW  NEXT  CALL  TD  RUN  PAST  BUFFER  INTO  OTME®  VA» 
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PRSOON  SLA  RE*  A 
A R3tR2 
WOW 
WOW 

mow  anzmn 
STST  R15 
fiTMP 

PRSIWDC  SOC  CUftZ 
JHP  PRSPUL 
frRSINQX  SOC  CZ,R 2 
JWP  PRSPUL 


FORM  FULL  TS  FLAG 

POINT  TO  H*itr  BORO  ['i  BUFFER  FOi  NEXT  PASSE  CALL 

now  ro  CALLERS  RC 

MOV  STN&OLIC  TO  CALL'"**  R1 

RETURN  NMTLE  STATUS  STILL  SET 
FLAG  TS  = INDIRECT 

f las  :s  i in3E*eo 


RAH  TS  FLAG  HANDLER  FOR  OUTPUT 
'OSC&Df  STrtBOL  CODE 

'INPUT  WITH  TAG  [n  RJ,  NEXT  WARD  IN  RM 

'RETURNS  R£=ti  IF  REPI5TCP  FIELD,  IM*  2 IS  SYMBOLIC  F!£lG 

*re turns  horol-b  if  r^sistes  fi£lo!=aodre$5  if  svwsdug 


TRCTAC  WORD  M°BtiGM 
WQRO  **Z 
CLP  HQPD1 
HTV  fe(R13‘,Jt 
MOV  MRlDiRW 
SB*  RJ*ft 
AND!  RJpIJ 
JEO  T A GREG 
DEC  RJ 
J’ 0 TAGINJ 
DEC  R-T 
JED  TAGLAa 
1L «P  HESGi 
N0»0  ' * 

NOV  ftUHJItpg 
ftLHf  RE&NUH 
BL HP  MESGL 
FCC  ■'  1 
TASCLR  CL  a '*11 
RTMP 

TAGREG  MOV  6CH1J1 *R0 
ftLHP  ftEGNUN 
JWP  TAGCLR 
BLWP  W£SG1 
MOPf  " 

JWP  eagres 
niv  BCP131 

NO*  C2*'fil3 
AND  I R3.SF 
JED  TAGSthB 
HGU  RkTRQ 
BLHP  PRINT 
9LWP  NESGL 
MQPC  * t 
WAV  R3,'«0 
BLWP  REGNUH 
BLMP  WESSi 
NO  P.D  *1 
RTHP 

TAG Sr SB  MGV  R,L*PJ 

NOV  R.0  pHORDI 
8LHP  PRINT 
RFWP 


TICINO 


TASLAfl 


3LHP  POINTERS 

FLAG  NO  EXTERNAL  PEFE°£NCE5  TFT 

>ET  CALLING  R3  WITH  TS 

GET  CALLING  RW  WITH  NEXT  WORT 

SHIFT  TSTTS  OR  T01 

JUST  <E£S  TS  VALUE 

Tftift  IS  REGIS  TLA  DIRECT 

TS=1  IS  REGISTER  INDIRECT 

ts=z  is  svnaotic  OR  INDEXED  reference 

TS>Z  IS  I NOIRECT  REGISTER,  AUTO -INCREMENT 

GET  TAG  H0SQ  AGAIN 

PRINT  REGISTER  NUHRER 

P<tIUT  FOR  AUTU-INCREHFWT 

CLEAR  CALLERS  FO  SINCE  It  HAS  A REGISTER  USE 

GET  TAG  WORD  AGAIN  FOR  REGISTER  INDIRECT 

PRINT  REGISTER  NUMBER 

PRINT  FOR  INOJRECT  REFERENCE 

print  register  noh  sane  as  register  direct 

GET  TAG  WORD  AGAIN  FOR  SYMBOLIC  DR  INDEXED  MODES 
SET  C ALL'R  * 5 RG  TO  t TO  INDICATE  'NEXT  WORD1  NAS  USED 
HAS*  OFF  TS  OR  T1 

IF  TS  OR  TO  IS  rFR0,  lT  j;  SYMBOLIC  FERENC' 
this  IS  INUgXEC  MODE  .** 

...  PRINT  1 NMECI ATE  INDEXED  VALUE 
PRINT  4 I' 

PRINT  REGISTER  NUMBER  BEING  lNflE*EO 


THIS  IS  STMPOLIC  REFERENCE  »>* 

,,,  SAVE  H£MROT  ADDRESS  REFf RE NCEO  TO  AND  . 
-,P  PRINT  IT 


nan  tables 

COMMAND  TAflLE  HAS  ASCII  CHARACTER  BfING  RSCOGNJZEDi 
FOLLOWED  9T  fTANFFEP  VECTOR  FOR  TWF  routine  handling 
T<-AT  GOnhALB. 

TMl  last  WORD  tv  T«ts  TA0LF  44  »hijST"*  DE  TrFF F 


CM D TAB  HD«  D 
HDPD 
WORD 
WORD 
NBPD 
ROPO 
NiRD 
HOAD 
H0-5D 
NQRD 
MORS 
WDBP 
HORD 

bakspac  HOBO 
WDRfl 
HOFD 

ALTHOO 

HO&D 
WORD 
HO  SO 
HDRB 
HO  SO 
WORD 

woeo 

HOED 

ENDCND  HOP'D 


SQD*5TART 

'GiEXECUfE 

■-.XFRVCTR 

StvGITSTT 

■ ! . i 1 1 T S T P 
'^tfOUALF 
‘I-S^SET 
' SOS  POSIT 
'Mt SETUP 
■P.PCtiNB 
'P,StrF-N 
*!C*ICR  ONOA 
*/, XBONON 
?B ■ B ACf^PC 
■Z»S£TNEM 
' 0 1 SE TSTAT 
S?0*ALTHIT 

■OtOUiKTNP 

4 Si  STEP 
*T  P f RAC" 

' J* JUMP 

‘L.LIST 

*i(iCOLCSTP 

* n,  ST DPT  PC 

lAiLlNCELA 

SFFFF 


*cntl-d» 


POINT  TO  ASST-RLT  IMPpT  TTPi  MANQLEPS  Ot  — 
ITTPEI  - Ll  * ? F ASMTAP 


AS  NT  AD  MDRD 
WORD 
HQR0 
WORD 
HOPD 
HORC 
NOPQ 
HORO 
WORD 
HO“D 
HOPD 
HORD 
HDRD 


AS  Ml 
AS«Z 
Asm 
ASW3 
ASMS 
ASN6 
AS«7 
ASMS 
ASH3 
ASN1D 
asmii 

ASrtlE 
AS  Ml  3 


word  asm* 
word  asms 


POINTER  TO  ASM  I VPE  HANDLER 


POINT  TO  DIS-A  SSEmNLT  TYPE  mAVOLEPS  BY  — - 
t TTP£i  ^ II  * l t T T P T AO 


T TRIAD  WORD  U POINTER  TO  DtCDGE  TYPE  MAhULfiR 

WORD  TZ 
WORD  T 3 
HORO  T *t 
WORD  rs 
WORD  TG 
WORE  17 
WORD  T 1 
HDRD  tj 
HDRO  T1Q 
KOBO  Til 
HDRP  T1Z 
HORO  T1J 

* NNUHONIC  TABLE  HAS  ALL  INFORMATION  TO  OSIUE  ASSEh0l»  IIhPUTI  AmQ 

* DTS-AS5EH0L*  (DuTPuTt.  IT  CONSISTS  Or  - — 


IS  A SHIFT  COUNT  FOR  MASKING  OPCODE  ^CIVG  TfSTED 
?J  AN  ORCODE 

II  £ TYPE  WLfMUP  TO  IHCEX  INTO  T*PT AB  Q5  ASMTAG 


A I A NnUmOnIC  TO  PRINT  DR  RECOGNIZE 
THIS  TABLE  * * • Mus  T " * END  IN  ?FF  FF 


MNUTA-S  H05^  s 

NO  TD  5BZC0 

CA  HORO  B 

FCC  'Ll  4 

5 

HflRQ  TOESD 
HOJD  $ 

FOG  »AI' 
TMDSPAC  FCC  ■ * 

NO  PD  5 
HOED  IFF 
HO>iC  It 

ECO  4 FCC 
HDRG  0 
HOAD  fFF 
HDRU  15 
FCC  'WORD1 
HORC  S 
HORD  KO?h0 
WORD  a 
FCC  4 AND! 4 
WORD  5 
WORD  SOEftfl 
KURD  A 
FCC  4 OR I 4 
HORC  5 
WORD  SQZafl 
HORD  a 
FCC  'Cl  4 
MORB  S 
NO^B  SGZA0 
WORD  1? 

FCC  4STHP4 
WORD  S 
H03G  TD?C0 
HOBO  IZ 
FCC  'STST4 
HORP  5 
WQVO  IOZED 
HDRD  II 
FCC  4LHPt* 
HORC  *5 
MGR  3 jg.300 
wqRD  l 3 
FCC  4 L I Ml  4 

HORD  $ 

WORD  T03M 
HOR&  t 
FCC  1 1 OLE  4 
WORD  5 
HQiP  ?03Afl 

hq  on  i 
FCC  4 RTHP4 
C6  HO^B  b 
slu pm’ju  hood  'a tarn 

HflOQ  6 
FCC  4 0LHR4 
MUR'D  h 
HORD  ISAAC 
HQ*E  ft 
FCC  4B 
MARC  ft 

horb  fgtcc 

WORD  ft 
FCC  4 CLP  4 
MOOQ  ft 
H GOD  SISDS 
HD  An  ft 

fcg  'net;  ■ 

WORD  f, 

HORO  I05AE 
HOP?  ft 
FCC  4INU  " 
PORT  ft 
HORO  5S=1C 
HQRG  ft 
FCG  4 INC  4 
HORO  ft 
WORD  XG5C& 
HU  RE  ft 
FCC  'iNCt4 
HQRG  ft 
M0R3  S16D0 
HORD  ft 
FCC  'DEC  ' 
HORC  ft 
HORD  tilftMft 
WORD  ft 
FCC  'DECT' 
hoot  & 

flLMim  WORD  136*0 
HOOP  ft 
FCC  4 0L  4 
MORE  6 
HORG  SOftCfl 
HORO  ft 

FCC  4SMPB" 
HORC  ft 

HORC  tcroa 

HURD  ft 
FCC  4 SETO* 
MORO  ft 

HORO 

hQRn  h 
FCC  4 a a s 4 
HOR"  ft 
KORO  TOTSD 
HORD  ft 
FCC  'LOS  ' 
WORM  ft 
WORD  S07C0 
HORD  a 

rcc  4Loti  4 
HDOn  A 
WORD  SQBDfl 
woen  ft 
FCC  450A  ' 
HORB  5 
WORD  I0BBB 
WORD  5 
FCC  45SL  ' 
WORD  A 
WOOD  ISAAC 
WORD  ft 
FCG  'SLA  ' 
HOOP  ft 

mood  ssacn 

WORD  5 

fcc  'sac  * 
mood  a 

NORG  ftlOOfl 
CZ  HOBO  ^ 

FCC  *JMP  * 


SHIFT  COUNT  FDR  MASK 

OPCQUF 

TTPf 

HNS0HONIC 

REPEAT  CYCLE  THROUGH  TABLE 


Shj  FT  OFF  ALL  DATA 

TO  ASSURE  NO  DEC  DOE  U AT  * HATCH 

Ttpe  1W  ts 

'FCC1 

ao  same  fob  ' horo 1 
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WORD  0 
WORD  <1111(1 
worn  Z 
FCC  'JLT  * 
M0RO  4 

wcrc  ftzev 

HOPQ  2 
FGC  ' JLE  * 
WORD  * 

WORD  llJflD 
WORD  2 
FCC  1 JEQ  1 
WORD  a 
WORD  1140(1 
WORD  2 
FCC  'JHE  * 
W0RO  B 
MORO 
HORft  2 
FCC  'JGT  * 
HQR.C  9 
H0RO  ttMt 
WORD  e 
fCC  * JHE  • 
HURD  # 

WORD  1l7G  Q 
HOAD  2 
FCC  ’ JNC  * 
WORO  * 

WORO  11  MO 
WORD  2 

Fee  -jdc  ■ 

WORD  A 
WORD  11968 
WOftC  Z 

f ce  * jho  * 

WORO  A 
WORO  IU0C 
WORD  2 

fee  'jl  • 
wQRO  6 
WORD  11600 
WORD  2 
FCC  'JH  * 
WORD  a 
WORD  TlCUQ 
WORD  Z 
FCC  *JOP  1 
WO^O  A 
WORD  tioao 
WORD  11 
FCC  «S3fl  * 
M0R3  A 
WORD  SlECO 
WORD  U 
FCC  •$*)?  * 
WORD  A 
WORD  AiFOfl 
WORD  11 
FCC  * TG  ' 
WORD  10 

word  tzmm 
CJ  WORD  J 

fcg  'cnc  ' 

WORD  10 
WORD  12L00 
WORD  s 

pee  *cit  * 

WORD  10 
WORD  12400 
WORD  S 
FCC  'TOR  ' 
WORD  10 
WQR9  1ZCOS 
WORD  9 
FCC  *XDP  * 
WORD  10 
WORD  UBQO 
WORD  4 
FCC  ' L aC  R * 
WORD  10 
WORD  SiLOO 
WORD  t, 

fcc  *$101?* 

WORD  10 
WORO  iJrtOfl 
WORD  S 
FCC  *MDY  * 
WORO  16 
WORD  13CQB 
WORD  9 
FCC  'OlY  * 
WORD  1? 
WORD  14060 
HORO  1 
FCC  'S7C  * 
WORO  1? 
WORD  15Q00 
WO»P  1 
FCC  'SZCB' 
WORD  1Z 
WORD  16660 
HORD  1 
FCC  'S  * 
WORD  1Z 
WORD  17000 
WORD  1 
FCC  'SO  * 
WORD  1Z 
WORD  1A006 
WORD  1 
FCC  'C  ' 
WORO  1Z 
WORD  19960 
WORD  1 
FCC  *CB  ■ 
WORD  1? 

HDR  □ i A09  6 
WORD  1 
FCC  'A  * 
WORD  12 
WDRO  S^ODO 
HORO  1 
FCC  ' AB r 
FCC  * * 

WORD  17 
WOUQ  1C6Q0 
Cl  HORP  1 

FCC  '*DV  * 
WORD  12 
WORD  IJBQD 
WORD  1 
FCC  'HOVB* 
WORD  1 2 
HOOD  1E6O0 
WORD  1 


FCC  'SQC  * 

WORD  12 
WORO  1F00D 
WORD  1 
FCC  'SOCB' 

EMDTA3  MOPO  1FFFF 

NAfl  CONSTANTS 
CfeO  WORD  so 

DIBIT  WORD  tCF 
CTlUART  Wtl-RD  115 
OCA  WORD  Il« 

HCtLOl  WORD  FflAAA 
WORD 
WORD  120 
PNfl  1FFFC-* 

ORG  IFFFC 
WORD  HPO0TRR 
WORD  TOPMEH 
HAM  OPTIONAL  T*OLE 
ORG  tEBOO 
WORD  TSTPAGE 
WORD  FRHtSPO 

WDPe  1AAAA, 15555  SAT  TO  DDT 99 

WORO  ' t, DEC HAL 
WORD  'V* VERIFY 
WORD  *«|RAHT1T 
WORE  'H.HARO 
WORD  'U, UPLOAD 
wORO  MZiT APiRfAO  <GNTL-R> 

WORD  5l6*r  APFD»CH  *CWT|_-P* 

WORD  tFFFF  Sat  SQOOBYE  Vt  COm 

naw  opt  tonal  COHHAWO  PROCESSORS 


WELL07 

SPACE 


0PTTA9 


CONST  ART  VALUE  66 
HART  INITIALIZATION  WORO 
DART  CONTROL  HO&C 
ASCII  *DCL- 


ASCII  SPACE 

PSEU  00- OPCODE  TELLING  HOW  MANY  BYTES  ARE  LEFT  im  PROW 


-LOAD"  VECTORS 


NY 


VERIFY 


HOY  40, R1 
HOv  SPEEDfRt 
JED  STRT5P0 
BLWP  HE SAG 
WORD  IDA  OO 
FCC  ' DECIMAL 
EVEN 
WORO  0 
DEC  RO 
BLWP  PRINTS 
OLWP  HESAG 


HDLO  LAST  DIGIT 

HERE  WE  ALREADY  TIMING  A PROGRAM? 

IF  SO,  POLL  OUT  GIVING  DECIWAL  TIMES 
CLQC*  CTCLcS  ■ * 

SPECO  HAS  * 1 TO  START  IT 
PRINT  DECIMAL  CYCLES 


FCC  J OECIWAL  MEMORY  ACCESSES  » ■ 

EVEN 

WORO  0 

wov  ACCESS |R3 


BLWP  PRINTO 
BOV  RlfRl 
jWE  'MO 
CLR  SPEED 
CLP  ACCESS 
0 FFflDO 

STftTSPD  TWC  $PEEP 
CLfi  ACCESS 
B START 


GET  NEMOPY  ACCESSES 

IF  NONZERO  BEFORE  'V«,  COMTINUa  TIHIWr. 
OTHERWISE,  CLEAR  It  ODT  S-N" . . . 

RESTART  NON IT OP 

IF  JUST  BEGINNING  TMTNG,  SET  SPfEO  TO  ONE  ANTI 
RESTART  HOMITOP 


* NW 

HARO  MOV  RD  *HAROC®  FLAG  HARDCOPY  OM-OfF 

BLWP  RETURN  START  NEW  LINE 

6 TF06Q 


SOUP 


UFWAIT 


UPFILE 


START  UPLOAD 


BLWP  RETURN 
IRC  JIASSHEH 
JWE  GODP 
INC  NASSME M 
BLWP  HESC1 
WORO  1ST 

me 

C INTZDAT,LF 
JNE  *‘6 

Idle 

C INT7DAT, LF 
JNE  *-& 

BL  DELAY 
WORD  1 10  DO 
BLWP  MEW* 

FCG  'PAtKfAl  ' 
BYTE  10D 
EVEN 
WORD  0 
IDLE 

MOV  INTZOAT, TO 
Cl  R6,*> 

JNE  ^-16 


PRINT  <CRkLF» 

flag  if  upload  is  in  progress  or  wot 


IF  THIS  TDOGLE  TURNS  IT  OFF  , * * 

SEND  «CONTROL-C»  TO  WRONOS 

WAIT  FDR  HOST  RESPONSE 
WHEN  HOST  WAS  SENT  *LF*  , , , 

WAIT  FDR  NEXT  ONE 
AFTER  SECOND  *LF  * ,,, 

...  WAIT  FOR  MOST  TO  'TURN  AROUNQ'  ON  LINE, 
,,,  INSTRUCT  HOST  TO  PACK  THE  LOADED  FILE 


WHEN  IT  IS  DONE , IT  WILL  PROMPT  WITH  ,,  , 
, ,.  A •>' 


ANQ  ... 


BL  DELAY  AT  THAT  POINT,  WAIT  AGAIN  AND  »*» 

WORD  1 1 6 Q 0 
BLWP  ME  SAG 

FCC  ' REPLACE, A|'  MIRE  IT  A PERMANENT  FILE 

BYTE  16 D 
EVEN 
WORD  0 

I OLE  K RD  NO  S WILL  PRDriT  WHEN  FILE  IS  PERMANENT  WITH  ... 

HOY  INT7DA  T p R6 

Cl  R5,'.  m,  '>' 


JNC  ^-1G 
BLWP  HE5AG 
FCC  "FULL ' 

BYTE  (QD 
EVEN 
WORD  6 
IDLE 

K0V  INT2OAT.R0 
Cl  PC,'» 
jnE  *-m 
CLP  HA55HEH 
B SF6G0 
MOV  RO.RD 
JNE  SET NEC 
8LHP  MESAS 
FCC  'HALF' 

WORD  16D 
EVEN 
WORD  6 
IDLE 

MOV  INT2DA  T , Rti 
CT  SC,'> 

JNE  UPWAIT 
9LWP  M£SAG 
FCC  'NEW. Al* 
BYTE  <00 
EVLM 
WORD  6 
NEC  HASSMEN 
IDLE 

NOV  INTZDAT,°J 
0 I PO . ' * 

JH£  UPFILE 
SL  HP  NESAG 
FCC  'TEKT’ 


AT  THAT  TIME,  SWITCH  BACK  TO  FULL  OUPLE* 


WHEN  DUPLET  IS  READY.  WRONOS  WILL  AGP  I N PROMT  WTTM  ,, , 
SO 


RESTART  MONITOR 

IF  JUST  STARTING  UPLOAD... 

,..  SWITCH  TO  HALF  DUPLEX 


UPON  PROMPT  SI  ROST 


OPEN  A FILE  CALLED  'At' 


FLAG  THAT  UPLOAD  IS  OCCUR I NG 
HWc N HOST  REPROMPTS 


SWITCH  TO  TEXT  INPUT  MODE  GF  HOST 
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WORD  ¥00,0 
IDLE 

C I NT  ?D A T , LF 
JNE  '-S 
S=TU  HASTEN 
a iFDQfl 


aECIfflL  INTEGER  PRINT 


E&OY  PROMPT  BE  KLF> 


RESTART  MONITOR 


»0«l)  WP&UGG 
WORD 

LI  Rf*W£}RDl 
LI  *1,5 
CLH  *R7* 

OEC-  Rl 
JNE 

Gift  R& 

NOV  *RU,RJ 
CJ.R  RE? 

LT  HP*  10 
DIV  RP*S? 
iflv 

DECT  RT 
INC  RG 
NOV  i|  7*  R 3 
JED  3 ECO ON 
CL  R B? 

Jftp  flECCIV 
I MOT  B7 

MOV  *P7*i?0 

"LN*  PRINT  I 

O't  R* 

J1-:  CEO  DON 

0LHF-  BLANKS 
RTRP 

Ni-  OlO [ rtJ  L 1 
K HE  K* K 


WORKSPACE  POINTER 

W3RD1 .?*,.*  IB  Ut&IT  BUFFER 
G DIGTTS  PflSSI&LE 
CLEiR  Cur  BUFFER 


RG^DIGIT  CQUNYEP 
&ET  CALLERS  R(  TO  THIS  PJ 
ORtJER  OF  DIVTDEK] 

OlViDE  .NUMBER  BY  1C 
STORE  RESULT  AS  NEkT  DIGIT 
POINT  IQ  NE.CT  WORD  SUFFER 
COUNT  DIGITS 

MOVE  PE  HA  I HOER  TO  DIVIDEND 
IF  HO  PE  HUNGER*  YOUPE  DONE 
CLEAR  Nlfrw  ORHER  AGATh 

continue  loop 

POINT  TO  LAST  DISIT  OBTAINED 
PRINT  It  AS  4 SINGLE  Ul&TT 

continue:  rac<nards  through  buffer 

PRINT  TW3  SPACES  FDLLOHfNG  NUMBER 
return 

■ Nf¥  A NO  ME  * TO  DECIMAL  CONVERSIONS 


B LNP  MB SAG 
FCC  'RtAs* 

WORD  T 
BLNP  PH INTO 
N-3V  RQ.P3 
MOV 

BLNP  NESAG 
FGC  * DECIMAL. 
EVEN 
MDRl  0 
Rlnp  print 

RLWP  ME$AG 

FCC  * HE  CIHAl  *■  * 

EVEN 

WORD  0 

andi  R3*sf 

MOV  pT  + RH 

LI  Pt. U 

NOV  H*<AJ 

SR  A RT . a 

ANOI  P3*  fF 

KPT  RJ*Rl 

A S2*P0 

hMV  HR,  PS 

LI  PL.10D 
SR A R5,a 

ANOI  RJ,?F 
HPT  R 3 Tfi  1 
A F?*R|] 

HDV  R^*P.j 
LI  *1*1000 
SPA  RM? 

AND!  Pl.T* 

M«Y  fi  J*  Rl 
A ft?.  PH 
3LUP  PRINT 
DLWP  HES AG 
FCC  1 ME*" 

WORD  0 
9 START 
■JAM  hANQLt 


INPUT  NUMdiS  IN  HE  t 


THIS  IE  DECIMAL 


Twi  SAKE  SAME  INPUT  N'JMriFP  In  PECIHAl 


...  RilSI  BE  CONVERTED  TO  **X  X 

THIS  IS  BRUTE  FORCF  mulIIPLT  AND  ADD  DIGITS 

DIGIT l ' i 

DIG  IT?  * ID 


QT&ITT  * LEO 


dig ith  * m os 


PRINT  CONVERTED  NiJN^CR 


restart  ndhi ros: 

■rO-MARQCDPY 


TRANSFER  TO  Hf  RE  OUT  OF  T RH  SEN  0 1*  haruCBPT  IS  PE DUES  TEG 


TS  TF AGE  HOV  MASSM'H* 
JED  N □ U° L'3 D 
JGT  NOUPCHN 
Ct  P?*PGD 
JNE  N&UPCP 
51  *50 


IS  fNT$  BEING  UPLOADED’ 


CP? 

SEND  <CR>  TO  < ROMO 5 AND 


LIHI  i 

H3V  ?U.TS 
NOV  R1LtR7 
NOV  U5*PG 
HA  I TIN*  IDLE 

C T»|TEDAT,LF 
JNE  wAITTrlP 
Ll  RZtAGa 
9L  ISO 
MOV 

NOV  R7,R1N 
MOV  HflrRIJ 
BL  DtLAT 

word  sun 

JHP  KRONHAT 
NO OP SR  C t *2* td A 
J"0  -*6 

NO'JPCHK  BL  >(SD 
KPON^AT  BL  OcLAV 
WORD  10 

NOUPL1D  NOV  MAftOCPiP,? 
JEr  MAROON 

Cl  *2**00 
JNE  Hi R DON 
INC  LINE 
NOV  LINE *70 
Cl  P9*TL 
JLT  HARiOOU 
LI  «?*Sl7lD 
BL  rsu 
SMPB  R2 
BL  TSa 
&L  DEL  AT 
HOP f S03&! 

Ll  R3*tntl& 

OL  TSD 
SWPB  R? 

HL  TSD 
6L  DlLM 
RDBP  TFFF 
CLP  LINE 
MAROON  RTmP 

NAN  ram  TEST 


...  WAIT  FOS  MOST  TO  GIVE  *LF > 

SEND  ■UPLINE"  TO  TFNlMAL  TO  U«00  E(TPA  <(,■"*  I MSE^TET 


WAIT  AFTER  <L  F * TO  AV0I3  LOAOIWG  DOWN  Kj  ROMOS  FRONT  END 
LF? 

DO  NOT  SEND  LF  TC  KAQWDS 

IS  HARDCOPY  RE  GUESTED? 

IF  SO*  IS  THIS  THE  ENO  OF  A LINE? 

IF  SO*  COUNT  LINES 

APE  HE  AT  BOTTOM  OF  GAGE? 

|F  Mflf,  NUTT 

YES  GIVE  HARDCOPY  COMMAND 

MAHDCOFY  IS  t BYTE  COMMAND 
HARDCOPY  CYCLE  TA><ES  Ft  SECONDS 

CLEAR  PAGE 

CLEAR  PAGE  IS  ALSO  TtJD  B YTf  CDNMANU 
PAGING  TA><ES  1/2  SECOND 

NQU  AT  TOP  OF  PAGE 

WITH  HALTING  ONES 


WALKING  ONES  RAm  TEST  FOR  USER 


SPECIFIED  ADDRESS  PANGE 


RES! STEP  USE  AGE  — - 
R3  STARTIUS  PATTERN: 

PV  STORING  FiTTfRN 


R5  STARTING  ADDRESS  TO  TEST 

ENDING  ACCRtSS  TO  TEST 
H7  NUMBER  OF  ERRORS  f OUHD 

R 9 ADDRESS  OElNG  TESTED 

RD  DATA  READ  DURING  READ  T$ST 

Si  a L OOP  COUNT 


RAMtsr  LI 

K3V  RQ, COUNT 
JNE  *»6 
INC  COUNT 
CLS  iRS 
GLR  R& 

CLR  R7 
CLfi  RiG 
CLR  LINE 
ilLNP  WE  SAG 
ROSD  SIDBC*u 
BL  HELAT 
WORD  TIFF? 
CLP  RG 

MOV  EBI Ti » P5 
MOV  E B I T 2 t F G 
S7C  C I * R5 
S7C  Ct.Hfi 


STARTING  PATTERN  I N I T 1 ALl t A TI D A 

USE  GUFRFWT  NUMBER  AS  DELAY  FOR  DYNAMIC  TEST 


CLEAR  PDINTESS 


CLEAR  “AGE 


STARTING  RAM  TEST  A COPE SS 
ENDING  RAM  test  ADDRESS 
ASSUME  WORD  BOUNDARY 
ASSUS1  WORD  BOUNDARY 


ST  ART  RAH  TS  ST 


SfRTRfiH  MOV  R 3*a^ 

MOV  Ra*PB 

RJYLOP  Uj  RLi*R3y 
5 PC  RW.I 

c 

JLF  R I T LOP 
RQV  COUNT. P^ 
LI  S 1 1 * I 4 
OEC  ftll 
JVE 

DEC  RB 
JNE  *-lG 

pnv  Ri*Pt< 

MOV  RS*P? 

RED  LOR  MOV  MA*  RR 
C 

JNE  ERROR 
IRR BACK  INCT  «8 
SPC  RNfl 
C RB.Rt 
JLE  REDLDP 
IWC  RIO 

NOV  Ri 0 i h£  VOGT 
SRC  RJ*t 
JMR  STfiTRAf 


GET  STARTING  PATTERN 
GET  STARTING  ADDRESS 
STORE  PATTERN  IN  HfNTP r 
SHIFT  TT  "HALN'  ThC  ONE 
E+m  lr  MFMOfiY  BLOCH  YFT? 


DUHV  DELAY  r0R  SFFRiCSH  TEST 


GET  STARTING  PARAMETCRS  AGAIN 

G£I  NEXT  ME-1CIPY  ADDRESS  CONTENTS 
IS  IT  RIGHT? 

IF  NOT,  PRINT  ERRQt  FOUND 
I*  S3.  MOVE  TO  N£ Y T ADDRESS 
H^TCH  SHOULD  NAVE  ThE  BIT  SHIFTED  flY  ONE 
£ NO  OF  OLOCt  Y£T? 

HEAD  UNTIL  BLOCK  COMPLETE 

WRITE  LOOP  NUMBER  TO  LEDS 
TRY  WHOLE  RafTERN  SNlFT^O  R Y 1 


IKC  R7  C CUNT  FRPiJP 

OLKP  MESA& 

WORD  CRLF 
FCC  fA^' 

WORD  D 
HDV  RA,fl.fl 

BLJP  print?  PRINT  AODRESS  Of  -R.P.QR 

BLUE  HESAG 
fcc 
WORD  Q 
MOV  Re.  »RQ 
BLWP  PRINTS 
BLNP  ME SAG 
FCC  'R=' 

EVEN 
KDRD  B 
MON  R9*Rfl 
0LWP  PfttWTS 
OLWP 
FCC  "-»■ 

EVFN 

hupd  a 

NOV  R?*R8 
RLMP  PRINTS 
BLWP  MESAG 
FCC  'Lf 
WORD  B 
MOV  fi£10»R,3 
BLHP  PRINT 
JHP  ERftBACK 
WORD  TOO 
HOAD  SpJ 

MAH  OUTPUT  E YE CUT  I Om  F I H?  AND  hEHORY  ACCeSSES 


PAINT  WhAT  HAS  HRITTFn  TD  SELL 


PRINT  WHAT  VAS  SEAC  PRCrt  CELL 


PRINT  MU  HO  E ft  OF  ERRORS  FOUND  SO  fas 


PRINT  LOUP  NUHBtR  THIS  ERROR  WAS  FOUND  In 


*HFY*V 


FIND  HHAT  INSTRUCTION  IS  9£  T*JG  EtECUTE'i,  aNTJ  FIND  TTS 
TIPI  OF  E*£  CUT  T GW  ANO  MUNBFP  OF  HEN3RY  FETCHES  [WMICm 
VARIES  WITH  ADDRESSING  H 00? 1 FOR  TT.  ADO  ThFSI  T[mf5  AhO 
MEMORY  FETCHES  TO  THE  CUMULATIVE  TOTAL  THUS  FAR, 


P*N?S*0  CLP  R& 

LI  PR*HWUTA& 
MOV  BRICPNTjRT 
CODES  MOV  *R3.R5 
HD V *RU* I Pa 
A I RF**W 
SRL  *S*C 
SLA 

C R5.*R'i" 

JSD  CODE  KIT 

a:  p^*t 

G "‘RR.EMDTA& 

jny  cooes 

LT  R1*G 
A Pi  * SPEED 
INC  ACCESS 
n SPDOUT 

CDOtHTT  AT  Pft . T ImI NG-L 
H>v3  *Rfc»tPl 

SRL  RI*B 
a R1*SPE£0 
MBVfl 

SRL  Rl*B 
a °i i ACCESS 
wovtf  *d&*,Pi 
JED  NOSPCKC 
SRL  Pi ,fl 
MOV  BR*CPNT  * r i 
HDV  -P3*P5 
S®A  R5  i s* 

ANDT  R5*  S3 
JET  NOSPCMD 
OEC  R5 
JFU  I SI 
DEC  RG 
JEO  TS? 

A Ufa. SPEED 
OEC  Pi 
JNE  *ti> 

I VC  T SPCEO 
INCT  ACCE5S 


MNUMDNTC  TABLE  POINTER 

BR€  A WbCTN  T «4S  A OUR  ESS  OF  InT&UCYIQh  BEING  TIMED 
FT>J3  WHICH  OPCODE  IT  IS 


INVALID  DPCOOE  TAKES  G CYCLES 

FIND  INFORMATION  JM  TIHlNG  TABLE 

INSTPUCTTON  T THE 

INSTRUCTION  MEMORY  ACCESSES 
GET  SDUPCt  Kao 

TS 

T^ifl 

T5*3 
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SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


JNP  SOSPClO 

OECT 

95  COUNT  WORDS 

TS1  A CL, SPEED 

JNE 

REAOHOPE 

INC  ACCESS 

IOLC 

JNP  NOSRCMO 

MOV 

INT20AT.R1  93  2 CHECKSUM  ON  TAPE 

TS2  A CA, SPEED 

SLA 

R3,8 

INC  ACCESS 

PIC 

NOV  *93. R5 

SOC 

INT20AT.P! 

ANOI  R5,*R 

C »3 

, RL 

JEO  NOSRCMO 

JEO 

CHKGOOO 

INC  ACCESS 

8LNP  MESAG 

FCC 

•CHECKSU-  0AO  — RELOAD  TAPE* 

NOS  PC  NO  NOVB  *96*,  PI 

GET  OEST  HOO 

EVEN 

JEO  SPOOUT 

MORO 

0 

SRI  Rl,8 

CHKGOOO 

LI  PZ, TAPE? 

NOV  BRKPMT  » P 3 

LI  C8.10 

NOV  *93. R5 

CLR 

RL 

S® A R5.10 

ENOTAPE 

IDLE 

AND  I 95,3 

TO 

C INT20AT, *92* 

JEO  SPOOUT 

JNE 

NEXTRLCK 

DEC  95 

JEO  TO! 

OEC 

95 

DEC  R5 

JNE  1 

ENOTAPE 

JEO  T02 

B START 

A C6, S®EED 

TO2  3 

TAPEZ 

MORO 

IFF,SOl,IC2,IOL,YgB,Mi).S20,3LC,  AAC.YFr 

OEC  Rl 

NAN 

TIMING  TA«L* 

JNE  »*6 

• 

INCT  SPEED 

• 

TIMING  TABLES 

INCT  ACCESS 

• 

JNP  SPOOUT 

TIMING 

BYTE 

12  CLOCK  LI 

TOl  A C4.SPEEO 

BYTE 

3 

INC  ACCESS 

BYTE 

1 

J np  SPOOUT 

BYTE 

t 

T02  A CA, SPEED 

BYTE 

1L  A I CLOCK 

INC  ACCESS 

BYTE 

L MEM 

NOV  *RJ«R5 

BYTE 

0 

ANOI  RS.fP 

BYTE 

0 

J€0  SPOOUT 

BYTE 

1L  ANOI 

INC  ACCESS 

BYTE 

L 

SPOOUT  NOV  SPEEO.RO 

BYTE 

0 

OEC  RD 

BYTE 

0 

BLMP  PRINTS 

BYTE 

1L  ORI 

MDV  ACCESS, Rl 

BYTE 

L 

BLMP  PPINTS 

BYTE 

0 

0 REE PON 

BYTE 

0 

NAN  PAPER  TAPE  SUPPORT 

BYTE 

1L  Cl 

• 

BYTE 

3 

• SENO  RIGHT  BYT? 

CF  P2  TO  TAPE  PUNCH 

BYTE 

0 

• 

BYTE 

0 

TAPCSNO  NOV  TAPCUART.PB 

BYTE 

5 STWP 

COC  Cl»R9 

BYTE 

2 

JNE  TAPESNO 

BYTE 

0 

MOV  R? , T A®OUART 

BYTE 

0 

S »Ril 

9YTF 

5 STST 

• 

BYTE 

2 

• hsa,nea:<cnti-p 

BYTE 

0 

• 

BYTE 

0 

TAPEPNCM  LI  9T , 5 0 

BYTE 

10  LWPI 

CLP  R2 

BYTE 

2 

BL  TAPESNO 

SENO  LEADER 

BYTE 

0 

OEC  R f 

BYTE 

0 

JNE  *-6 

BYTE 

16  LI NI 

NOV  L0IT1.R5 

START ING  A009ESS 

BYTE 

3 

MOV  E0IT2.R6 

JNOING  AOORESS 

BYTE 

0 

SRL  R5.1 

ASSURE  MORO  90UN0AP IES 

BYTE 

0 

SLA  R5, I 

BYTE 

1?  IDLE 

SRL  P.6,1 

BYTE 

1 

SLA  R6 « 1 

BYTE 

0 

NOV  R5,RL 

BYTE 

0 

S »6,RL 

(JLOCS  BYTE  COUNT 

BYTE 

1L  PIMP 

NEG  RL 

BYTE 

L 

JOT  TAPf&O 

BYTE 

0 

BLMP  MESAG 

ENOING  AOCRESS  LESS  THAN  STARTING  AOORESS 

BYTE 

0 

ECC  * AOCRESS  £PR09  • 

BYTE 

26  BLMP 

EVEN 

BYTE 

6 

WORC  0 

BYTE 

1 

B START 

RESTART  NONITOP  ON  ER90» 

BYTE 

0 

TAPEGO  CLR  R3 

BYTE 

8 0 

INCT  RL 

A 30  TMO  TO  BYTE  COUNT  TO  INCLUOE  AOORESS 

BYTE 

2 

NOV  RL.R2 

BYTE 

1 

SMPB  R2 

BYTE 

0 

BL  TAPESNO 

SENO  BYTE  COUNT  NIGH 

BYTE 

IG  CLP 

SMPB  92 

BYTE 

3 

BL  TAPESNO 

SENO  BYTE  COUNT  LOM 

BYTE 

1 

NOV  R5,R2 

BYTE 

0 

SMPB  R2 

bytf 

1?  NEG 

BL  TAPESNO 

SENO  STARTING  AOORESS  HIGH 

BYTE 

3 

SMPB  R? 

BYTE 

1 

BL  TAPESNO 

SENO  STARTING  AOORESS  — LOM 

BYTE 

1 

NOV  R5  »RL 

9L=CHEC<SUN 

BYTE 

10  INV 

PUNCH  NOV  *R5»,R2 

GET  MEMORY  CONTENTS 

BYTE 

1 

SMPB  92 

BYTE 

j 

BL  TAPESNO 

SENO  MEMORY  CONTENTS  — HIGH 

BYTE 

3 

SMPB  R2 

BYTE 

11  INC 

BL  TAPESND 

SENO  MONORY  CONTENTS  — LOM 

OYTf 

3 

XOR  R2 ,RL 

UPDATE  CHECKSUM 

BYTE 

1 

C R5.R6 

END  YET? 

BYT 

9 

JLT  PUNCH 

IF  NOT,  CONTINUE 

BYTF 

10  INCT 

NOV  R4.P2 

BYTf 

3 

SMPB  92 

BYTF 

1 

OL  TAPESNO 

SENO  BLOCK  CHECKSUM  — HIGH 

BYTE 

3 

SMPB  R2 

BYTt 

10  DEC 

BL  TAPESNO 

SENO  BLOCK  CHECKSUM  LOM 

BYTE 

3 

LI  RT, TAPE l 

SENO  •Z*  TO  SIGNAL  TAPE  ENO 

BYTE 

l 

LI  R8.10 

BYTE 

0 

NOV  *92*, 92 

BYTE 

10  OECT 

BL  TAPESND 

BYTE 

3 

OEC  R A 

BYTE 

1 

JNE  *-8 

BYTE 

3 

LI  P7,50 

SEND  TRAILER 

BYTE 

12  OL 

CLR  R2 

BYTE 

3 

BL  TAPESNO 

BYTf 

1 

OEC  R7 

BYTE 

a 

JNE  *-6 

BYTE 

10  SPMR 

B START 

BYTE 

3 

• 

BYTE 

1 

• «CNTL-R> 

BYTE 

3 

• 

BYTF 

10  St  TO 

TAPEREAO  CLP  RL 

Rl  ■ CHECKSUM 

BYTE 

3 

LINI  3 

BYTE 

1 

IOLE 

WAIT  FOR  INPUT 

byte 

0 

NEXT8LCK  NOV  INT20AT,»5 

BYTE 

1L  A3S 

SLA  R5 , A 

«5  2 BYTE  COUNT 

BYT* 

3 

IDLE 

BYTE 

1 

SOC  INT204T ,R5 

BYTE 

a 

IDLE 

MORO 

j.  C LOS 

NOV  INT20A T,96 

R6  2 AOORESS 

MO«G 

o,o  lbc 

SLA  R6.8 

BYTE 

20  S9A 

IDLE 

OYTF 

L 

SOC  INT20AT.R6 

BYTE 

3 

reapnore  idle 

BYT; 

J 

NOV  INT20AT,R'3 

R3  2 OATA 

BYTE 

20  sn 

SLA  93, e 

BYTE 

L 

IDLE 

BYTE 

3 

SOC  INT20AT ,°T 

BYTE 

0 

NOV  R3,*R6* 

STORE  OATA 

BYT 

2)  SLA 

XDR  93, RL 

OYT. 

L 

BY7E 

3 

BYTE 

3 

BYTE 

20 

S®C 

BYTf 

L 

BYTE 

t 

«YT? 

0 

o»Tr 

10 

JNP 

BYTE 

1 

BYTS 

3 

BYTE 

9 

BYT2 

10 

JLT 

BYTF 

1 

MORf 

9 

BYTE 

13 

JLE 

BYTE 

1 

MORO 

0 

BYTE 

10 

JcQ 

BYTE 

1 

MORO 

; 

BYTE 

1C 

JHF 

BYTE 

1 

M1RC 

0 

byte 

1C 

JOT 

BYTE 

1 

MQMO 

0 

BYTE 

to 

JNE 

BYTE 

1 

MORU 

0 

BYTE 

10 

JNC 

BYTF 

1 

MORO 

3 

BYTE 

10 

JOC 

byte 

1 

M0»0 

0 

BYTE 

10 

JNO 

BYTE 

1 

MO»D 

0 

BYTE 

1C 

JL 

BYTE 

1 

M050 

0 

BYTE 

1C 

JH 

BYTE 

1 

MORO 

9 

BYTE 

13 

JOP 

BYTE 

1 

MORO 

9 

BYTE 

12 

SB  0 

BYTE 

2 

WOcC 

0 

BYTE 

12 

SBZ 

OYTf 

2 

M3PO 

0 

BYTE 

12 

TB 

3YTE 

2 

MORC 

9 

BYTE 

1L 

CDC 

byte 

3 

BYTE 

1 

BYTE 

3 

BYTE 

1L 

czc 

BYTE 

3 

byte 

1 

BYTE 

3 

BYTE 

1L 

xop 

BYTE 

L 

BYTE 

« 

BYTE 

3 

BYT* 

LL 

x OF 

BYTE 

8 

BYTE 

1 

BYTE 

3 

BYTE 

52 

L-DCR 

BYTE 

3 

BYTE 

1 

BYTE 

0 

BTTC 

60 

STCR 

BYTE 

L 

BYTE 

1 

BYTE 

3 

BYTE 

52 

NP  Y 

BYTE 

5 

byte 

1 

B y TF 

9 

BYTE 

12L 

BYTE 

6 

BYTE 

1 

BYTF 

9 

BYT? 

1L 

szc 

BYTE 

L 

BYTF 

1 

BYTE 

1 

OYTt 

l A 

szca 

BYTE 

L 

errE 

2 

BYTE 

2 

BYTE 

1L 

s 

9YT£ 

L 

BYTE 

1 

BYTE 

1 

BYT? 

1L 

SB 

BYTE 

L 

BYTE 

2 

BYTE 

2 

BYTE 

14 

c 

BYTE 

3 

BYTE 

1 

BYTC 

1 

BYTE 

1L 

CB 

BYTE 

3 

BYTE 

2 

BYTF 

2 

BYTE 

1L 

A 

BYTE 

L 

BYTF 

1 

BYTE 

1 

BYT? 

14 

AO 

BYTE 

4 

BYTE 

2 

BY  Tf 

2 

BYTE 

14 

NOV 

BYTE 

L 

BYTE 

1 

BYTE 

1 

BYTF 

14 

MOVP 

BYTE 

L 

HYTr 

? 

BYTE 

2 

BYTE 

1L 

SOX 

BYTE 

L 

BYTE 

1 

BYTE 

« 

byte 

:l 

soca 

OYT£ 

w 

BYTE 

2 

BYTE 

? 

tFC  C 0-  • 
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19590  VENTURA  BLVD. 
TARZANA,  CA  91356 
(213)  344-0153 


COMPUTER  PRODUCTS 
READY  FOR  IMMEDIATE  DELIVERY 


367  BIRDROCK  AVE. 
LA  JOLLA,  CA  92037 
(714)459-2797 


8080  MICROPROCESSOR 
SYSTEM 


IMSAI 


-SPECIAL- 

computer 


•FULLY  ASSEMBLED 
AND  TESTED 
WITH  10  CONNECTORS 

•INCLUDES  CPU,  MAINFRAME  W/22  CARD  SLOTS,  FRONT  PANEL,  POWER  SUPPLY  — READY  TO  ENJOY 


$695 


KIT  WITH  10  CONNECTORS 


$595 


NEED  SOME 
HELP? 


BUSINESS  PERSONS 


FOR  THE  OFFICE 
AND  HOME  »~ 


WE  ARE  HERE  WITH  A COMPLETE  TEAM  OF  HIGHLY  QUALIFIED  PROFESSIONALS 
TO  SUPPORT  YOUR  EVERY  NEED  IN  BUSINESS  APPLICATIONS. 

— HARDWARE  - UNIQUE  REQUIREMENTS  - SOFTWARE  - 


BUSINESS  SYSTEMS 
ACCOUNTING 
INVENTORY  CONTROL 
TURNKEY  INSTALLATIONS 


DEVELOPED  BY  A 
PROFESSIONAL  SOFTWARE  STAFF 


MAGSAM 


ISAM  FOR  MICROPOLIS 


MAGSAM 


Introducing  MAGSAM  - an  Indexed  Sequential  access  Method  for  the  Micropotis  Mini  disc 
system.  With  MAGSAM  you  can  develop  powerful  real-time  system  in  Basic,  using  keyed  records. 
Add,  delete  retreive  and  update  records  with  ease  and  simplicity. 

Call  or  write  for  information  or  stop  by  for  a demonstration. 


—WE  CARRY- 

CENTRONICS  PRINTERS  - AFFORDABLE  - CROMEMCO  - T.E.I.  12  & 22 
DEC  PRINTERS  — PROCESSOR  TECHNOLOGY  — POLYMORPHIC  — SEALS 
TARBELL  — INFO  2000  — SUPERSCOPE  — MICROPOLIS  DRIVES  — 

ALPHA-MALIBU  PRINTER 
AND  MANY  OTHERS 

WE  SHIP  ANYWHERE  WITHIN  THE  CONTINENTAL  U.S. 


10:00  AM-  7:00  PM 

MON  FRt 

OPEN 

10:00  AM“5:00  PM 
SAT 

CAPRI  PLAZA 

WE  SPECIALIZE  IN  SYSTEMS  HARDWARE  & SOFTWARE 
— WE  WELCOME  INQUIRIES  — 

(213)  344-0153 
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UNEXPLAINED  GLITCHES/CRASHES? 

AC  Power  Line  surges  and  hash  could  be  the  culprit] 
Our  Surge  Suppressors  and  Hash  Fillers  Curb  dam- 
aging surges  and  disruptive  hash.  Send  sell- 
addressed,  stamped  envelope  for  FREE  Surge  and 
Hash  Cures  flyer.  Get  to  know  your  Supressor/Filler 
at  your  Dealer  or  direct. 

SIF- K W-3  1 000  wa  It  I i ne  cord  unit  520,95 

ELFjT-10  10  amp  wirepin  und  51 7 25 

ELECTftQNfC  SPEC/ALISTS,  DEPT.  IF 
171  S.  Main  $t„  Natick,  MA  01760 


D.C.  METRO  AREA 
TYSONS  CORNER,  VIRGINIA 
COMPUTER  SYSTEMS  STORE 

Microcomputers  & Peripherals 
for  Home,  School,  & Small  Business 
1 984  Cha  in  Bridge  Rd.,  McLean,  VA.  22 1 01 
703-821  -8333 


SOUTH  FLORIDA 


Sunny  Com/jufer  Stores „ Jnc, 


* ALPHA  MICROSYSTEMS, 

MICRO  FILE,  IMSAI 

* BOOKS,  MAGAZINES,  NEWSPAPERS 
» FULL  SERVICE 

* SOFTWARE 

« WRITE  OR  PHONE  US  FOR  PRICES 
MORE  THAN  JUST  TOYS 

University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Florida  33146 
(305)  661  '6042 


J SHORTY  CASSETTES  's 

3M  C-10  Low  Noise  High  Denisty,  Short  enough 
to  rewind  and  Stil-I  hold  many  programs. 

$1.50  ea.  — 10  for  $14.00  — Send  $1.00  for  , 
complete  supply  catalog  with  refund  coupon. 

€* A 

Sy  f '2^00  BESSEMER 

^ WOQDLAJSIQ  HILLS.  CA  9136  7 f 


SHORT  CASSETTES 


PET-SIZED  CASSETTES 

DATA  TAPE  cassettes  use  high  energy  tape 
selected  for  reliable  opr  ration  with  all 
popular  home  and  hobby  computers.  Send 
$1  for  sample  C-fO.  prices  and  information. 

Dealer  inquiries  invited 
MICROSETTE  CO. 

777  Patomar  Ave..  Sunnyvale,  CA  94086 


RADIO  SHACK  COMPUTER  OWNERS 


TQC  Q A MONTHLY 

I nO-Ou  NEWSLETTER 

FOR  DETAILS,  SEND  TO: 


Mathematical  Applications  Service 
Box  149  New  City,  NY  10956 


RADIO  SHACK  COMPUTING 

non-profit  newsletter 
$10  (U.S.)/12  issues  payable 

Computer  Information  Exch.,  Inc. 
Box  158 

San  Luis  Rey,  CA  92068 


NOISY  TELETYPE! 

Recuce  the  sound  level  of  your  TELETYPE 
Model  33  by  installing  the  Silencer  DB  33  Kit, 
Only  takes  a few  minutes  and  you  need  no 
special  tools. 

KSR  — $14.95  ASR  — $15.95 

Calif,  res.  add  6%  sates  tax 

DATASET,  Dept.  3A 
P.O.  Box  312,  Tujunga,  CA  91042 


PERIPHERALS,  SUPPLIES  & SYSTEMS 


8"  IBM  comp.  DISK  3740.  S/32  3.95 

8",  32  "HARO  SECTOR"  DISK  3.95 

S'/,"  1,10, 16  SECTOR  DISK  3.75 

TE  LET Y PE  MOD  43,  KSR/TTL  1 000.00 

TELETYPE  MOD  43,  RO/TTL  900.00 

TE  LETYPE  MOD  43.  M OD  EM  1 350.00 

INTERTEC  VIDEO  TERMINAL  784.00 

COMPLETE  SM.  BUSINESS  SYS  6000.00 

COMPLETE  EDUCATOR  SYSTEM  5600.00 


N.Y.  residents  add  sales  tax 

S&D  COMPUTER  TECHNOLOGY 

P.O.  BOX  1283,  ALBANY.  NY  12201 
CALL  24  HOURS/7  DAYS 
(518)  463-2091 


f I 


programming 

CONTEST ! 

-WIN- 

iy  PR  US-  FL0PPt  Oil  Sit  V-r'TEfc  DB  ILODD  ■' 
t —I  -'■  * j 'i  t i.lj  At  1 NG  PO  [ N r EDARQ  DP  14  D b M 
iiUtHB  3 R T E 4 r AL L [JR  l?Qfl  C ASH 


Ol  VQU  HAVE  THt  jEiflttlEM  ANJ1  WRt  1-JC,  |U ' 

- .<l*Lf.  M EVERY  -iACk  PP.DCJUW!  t,  Lly'-E  LNE  A . ! Eft  I 

LC  r; ...  -1/LVfc  : M tHURWY,  MT  AA-j*  •-  . i . 

«ET-i  . | A i'.O&t  UEACKW5,'  PU3  xOJl  PfRr.OHy. 

CCKPi/TEB  ! ,J  KCH*  iROJilH  MIL  i.,i :»  SLfLVl'£  0.41 
MSDUGUS  Jtl/ZLE  IN  4N  ATTLHPT  IDi 
-■  tSPWJB  YCLB  SYSTEM  BY  WEW4INT.  PRIZES  - • 


For  entry  form  and  olltciat  roles  sonfl  « 
sell -adores  sect  stamped  envelope  to, 

( MICRO-PUZZLES  Dept,  B 7858  Cantaloupe  Ave.^ 
k Van  Nuys.  California  91402  S 


These  are  the  LOWEST  prices  available! 

3K  static  RAM  kits  450ns  — $125 
16K/32K  EPROM  kits  - $55 
Z8Q  CPU  with  IK  EPROM  option  - $124.95 
S-100  kits,  fully  buffered 
Add  2.5%  P&H,  CA  res.  add  6%  tax, 

COMPONENTS  FOR  COMPUTERS 

879?  Ottawa  River  Avenue 
Fountain  Valley,  CA  92708 


MINI-FLOPPY  DISK 

NEW  $295.00  Shugart  SA-400 

AT  ELECTRONICS 
Box  6023,  San  Antonio,  TX 
(512)  828-3450  78209 


IT’S  ABOUT  TIME' 

Finally,  a COMPLETE  disk  utility  package  lor  the 
NORTH  STAR  MICRO  DESK  SYSTEM.  A MUST  for 
both  BUSINESS  and  hobby  systems.  PKGUTi  on 
diskette  includes  the  following  lour  North  Siar 
BASIC  programs:  PACKIT  — Packs  & Unpacks  disk 
files  so  you  can  gel  more  storage  per  disk! 
CHANGI7  — Prints.  Dumps  andfor  Changes  daia  ip 
disk  tiles  up  to  a global  level.  SORTIT  — A general- 
ized sorting  utility  COM  PIT  — Fite  comparison  ulil- 
ity  Will  compare  disk  Tiles  sequentially  or  by  key 
and  display  diflerences.  Diskette  with  full  user’s 

docGmentailon SBOOO 

North  Star  BASIC  games:  RQADRACE,  EVENWI.NS. 
BIORHYTHM.  3D  TICT AC,  and  the  addict ing  SUPER' 

WUMP!  PKGN1  <5  games  on  diskette) 515,00 

VDM  GAMES  [requires  SOLOS  or  CUTER):  Real  lime 
ROBOTS  and  ASTEROID!  PKGVl  (2  games  on  1200 
baud  CUTS  tape)  $20.00 


Micro 

Logistics 


P.O.  Box  922.  Madison  Square 
Station,  New  York.  NY  10Q1D 
N.Y.  res,  add  applicable  sales  lax 


KIM-1  $245 

SPECIAL  — includes  power  supply 

Immediate  Delivery 

KIM  4-part  harmony  music  pkg  $35 

4.5  amp  KL  Power  Supply  + 5V,  + 12V  $34 

Write  for  list  of  KIM  memory  and  accessories 

A B Computers 

P.O.  Box  104,  Perkasie,  PA  1894/1 


ATTENTION 
NORTH  STAR  USERS 

ARIAN:  8080  Operating  System 
Monitor.  Assembler.  Editor.  Debugger 
Save  & Load  Object/Source  Files  to  Oise 
Resident  and  Custom  Commands 
<><>$50.00<  ><> 

INVESTMENT  PACKAGE:  Stocks. 

Bonds,  etc.  <><>$25.00<><> 

FAMILY  PACK:  Programs  for  home  and 
family  <><>$25.00<><> 

GAMES:  Includes  "Starfleet"  Plus 
many  others  <><>$15.00<><> 

SUPERSOFT 

P.O.  Box  1628,  Champaign,  IL  61820 


/ COMPUTER  HOBBYISTS!  7? 

Nationwide  Classified  , 

Advertising  Newsletter 

Buy  & Sell  Hardware  & Software 

new/used/unique/low-cost  1 

$3  75  for  IB  inue*. 

Free  sample  issue  on  request.  .,f 

ON _ LINE  Newsletter 

24095  Smtt  Cruf  Hwy,  Let  Gator,  C*  96030  , 
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FREE  NORTH  STAR!!! 
UTILITY  DOCUMENTATION 

•Add  variable  length  string  arrays  to  BASIC 
•Helpful  file  handling  routines 
•Keyboard  shorthand  routines. 

SEND  $1  FOR  POSTAGE  AND  HANDLING 

MIDWEST  DIGITAL 

863  Wood  Avenue  Wichita,  KS  67212 


Turn-Key  Micro-Computer  Systems  for  pro- 
fessional, commercial  and  industrial  applica- 
tions. Demonstrations  and  consultation  by 
appointment.  Featuring  IMSAI,  Applied  Data 
Communication.  CP/M  and  Micro-Soft  BASIC. 

COMPUTER  EMPORIUM 

17931  “J*’  Sky  Park  Circle,  Irvine,  CA  92714 
(714)  540-8445 


Check  our  prices  — We  will  not  be  undersold! 

POLY-8813 

1 drive-No  monitor 

$2500 

POLY -88 

System  2 
22  Slot 

$575 

IMSAI  1-8080 

$575 

IMSAI 

PC  Boards/Kits 

15%  Off 

APPLE  II 

16K 

15%  Off 

EXTENSYS 

Memory 

20%  Off 

AAAA  Computer  How’s 
1477  Barrington,  Suite  17 

W.  Los  Angeles,  CA  90025  (213)  477-8478 

6800  SOFTWARE 

REAL  TIME  CLOCK  - Software  + instructions  for 
adding  a REAL  TIME  CLOCK  to  your  computer.  For 
under  S3,  in  additional  parts,  this  interrupt  will  give 
your  SWTPC  8K  BASIC,  or  machine  language  pro- 


grams the  time  of  day  $7.50 

GRAPH  #1  - Create  real-time  graphics  with  ease 
from  your  machine  language  program  — also 
qenerales  ASCII  characters!  Uses  the  SWTPC  GT-61 
display $5.50 


Each  program  requires  a 6800  with  MIKBUG,  or  com- 
patible monitor  Memory  required:  under  2K  Full 
source  listing  and  MIKBUG  paper  tape  are  included, 
or  add  $1.00  for  Kansas  City  format  cassette  to  each 
price  above 

•We  also  have  GAMES.  UTILITY  PROGRAMS,  and  a 
FORTRAN  CROSS  ASSEMBLER.  Write  tor  flyer! 
•Coming  soon,  an  enhanced  Graphics  package  with 
ASCII  Russian,  and  Greek  characters  plus  other 
features.  Please  write  for  details. 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68.  Silver  Lake.  NH  03875 


2708  & 2716  E-PROM  PROGRAMMER 
WITH  SOFTWARE 

For  KIM-1,  Motorola  6800,  Fairchild 
F-8,  RCA  1802,  or  Intel  8080. 
Assembled  & tested,  $59.95.  Kit  $49.95 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  VA  22936 
After  1:00  P.M.  (804)  973-5482 


MICRO-MARKET  AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4 column  inches  per 
ad.  Submit  ads  to: 

Micro-Market  Ads 
INTERFACE  AGE  Magazine, 

PO  Box  1234 
Cerritos,  CA  90701. 


FOR  SALE:  North  Star  Disk  280/8080 
assembly  language  development 
system:  relocating  macro  assembler, 
text  editor,  interactive  assembler,  trace 
debugger,  linkage  editor,  relocating 
loader.  Ready  to  run,  full  documentation. 
$140.  Dealer  inquiries  invited.  A.  Ashley, 
395  Sierra  Madre  Villa,  Pasadena,  CA 
91107,  (213)  793-5748. 

WANTED:  COSMAC  VIP  programs.  Sell 
SWTP  CT-1024  with  extra  optinos,  $150. 
Joe  Torzewski,  51625  Chestnut  Rd., 
Granger,  IN  46530. 

WANTED:  Correspondence  with  COS- 
MAC  1802  users.  I would  like  to  share 
software  and  ideas.  Karl  Mosgofian, 
1142  Treat  St..  San  Francisco,  CA  94110. 

FOR  SALE:  Heath  H-8  software:  Payroll, 
billing,  inventory,  easy-to-use  and  adapt 
to  your  requirement,  $20  each.  Bingo, 
Blackjack,  Bomber,  Bowling,  Checker. 
Craps,  Derby,  Dice,  Football,  Golf, 
Hangman.  Hmrabi,  Hi-Lo,  Hockey,  Lunar, 
Nim,  Target,  Tic-Tac-Toe,  War  and  more, 
any  5 for  $10.  Investment,  depreciation, 
loan  and  20  other  personal  programs.  All 
compatible  to  Heath  extended  BASIC.  I 
will  write  any  small  programs  to  your 
spec,  for  $10.  S.  Kwong,  4361  Blackford 
Ave.,  4,  San  Jose,  CA  95129. 

FOR  SALE.  Heath  H-8  Computer  System, 
H8-1  memory  board  (4K),  H8-3  chip  set 
(4K),  H8-5  serial  I/O  & cassette  interface 
(1  or  2 recorders),  H8-2  parallel  interface, 
ECP-3801  cassette  recorder,  H9  video 
terminal.  Assembled  and  working,  ask- 
ing $1500.  Thomas  C.  Smith,  506  19th 
Lane,  Vero  Beach,  FL  32960,  (306) 
569-4622  after  6 P.M. 

TRS-80  software  available:  Automobile 
Expense  Record  System,  Complete 
Check  Maintenance  System,  Complete 
game  package  available.  If  your  request 
is  not  available.  I'll  write  it.  $15  each  or 
write  for  more  information.  Will  also 
design/write  any  program  you  need.  10 
years  experience.  Robert  L.  Trenor,  4113 
Ohio  Ave.,  Tampa,  FL  33616. 

INTERESTED  in  exchanging  commodi- 
ties trend  analysis  programs  with  others 
who  are  both  computer  and  commodity 
oriented.  Write  Bob  Lemeer,  P.O.  Box 
407,  Little  Neck,  NY  11363. 

FOR  SALE:  TRS-80  software  on  cassette: 
Tic-Tac-Toe.  Slot  Machine,  Loan  Pay- 
ment. Day  of  the  Week,  Petals  Around 
the  Rose.  All  will  run  in  4K  RAM,  Level  I 
BASIC,  $6.00  each.  2 for  $10.00  (ppd). 
Also  have  complete  business  system  for 
Amway  Distributors.  Write  for  details. 
Circle  Enterprises.  8 Driftwood  Cir.. 
Groton,  CT  06340. 


FOR  SALE:  TRS-80  programs  in  Level-1 
BASIC  for  4K:  Roulette-$8.  TRS-80  intro- 
duction program,  menu  conversion/timer 
program,  both  $8.  Programs  on  cassette 
with  documentation.  (Roulette  should  be 
adaptible  for  other  BASICS  — write  for 
information.)  Sunset  EDP  Service,  P.O. 
Box  80683,  Lincoln,  NE  68501. 


WANTED:  Modules/parts  to  restore  a 
DEC  RK05  disk  drive  for  personal  use. 
G180  read/write  board,  M7700  board, 
M7701  board,  M7702  board,  G938  board, 
H604  board,  two  20V  regulator  modules, 
5V  regulator  module.  The  above  items  do 
not  have  to  be  in  “working  condition.” 
Contact  Peter  A.  Balkus,  18  Clearview 
Ave.,  Lynn,  MA  01904,  (617)  592-2937. 


FOR  SALE:  E&L  Instruments  MMD1-K, 
assembled  but  not  tested.  $500.  John 
Musgrove.  9547  Kindletree,  Houston,  TX 
77040,  (713)  466-3486,  evenings. 

FOR  SALE:  Memory  boards  — 6 Proces- 
sor Technology  8KRA.  1 Vector  Grahpic 
8K,  1 Seals  8K.  All  low  power,  burned  in 
and  tested  at  4MHz.  $200  each  or  offer.  8 
IMSAI  4A-4  4K  RAM  boards,  all  burned  in 
and  tested  at  4MHz,  $70  each  or  offer. 
George  Shaw,  17453  Via  Valencia,  San 
Lorenzo,  CA  94580,  (415)  276-4184  or 
276-6050. 

FOR  SALE:  Memorex  630  hard  surface 
disk  compatible  .with  IBM  2311  except 
has  self-contained  power  supplies  and 
voice  coil  positioning  instead  of 
hydraulic.  Call  weekends:  Frank  Bennett 
(714)  735-0549,  $5.00  each.  F.O.B.  in- 
cludes manual,  pack  & cables. 

FOR  SALE:  Pertec  7850-9  9-track  tape 
transports.  800  bytes/in  x 11.25IPS  = 9K 
bytes/sec.  NRZI  IBM  format.  9”x19”  rack 
style.  115VAC.  R/W  head,  R/W  elec- 
tronics, servo  control  electronics,  com- 
puter and  manual  motion  control.  Docu- 
mentation available.  $200  each.  FOB. 
Gary  Gaugler,  2276  Beaver  Valley  Rd., 
Fairborn,  OH  45324,  (513)  878-0288. 

FOR  SALE:  IBM  punch,  card  reader  $175. 
Both  in  excellent  condition.  Includes 
documentation  and  a supply  of  cards. 
Compucorp  table-top  programmable  sci- 
entific calculator.  $250.  Excellent  condi- 
tion, 14-digit  accuracy.  Includes  volumi- 
nous documentation  and  coding  forms. 
Commented  assembly  listings  of 
SWTPC  MP-E  resident  assembler  on  full- 
size  line  printer  paper.  $20  each.  SWTPC 
KBD-5  keyboard.  Assembled,  with  docu- 
mentation. $45.  George  Cruz,  938  Enter- 
prise Ave.,  Inglewood.  CA  90302. 
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■ Ma  m u 1 ac  t u r e r request  s 1 ae  i ory  d i red  inquiry. 

WANTED;  Cheap  optical  paper  tape 
reader;  RAEGO,  GAE,  or  similar  Also 
cheap  high-speed  8-level  paper  tape 
punch,  hopefully  with  enough  documen- 
tation to  build  a parallel  port  interface* 
Please  contact  Chuck  Johnson,  17104 
Via  Alamitos,  San  Lorenzo,  CA  94580, 
(415)  278 '6595  evenings. 

FOR  SALE:  North  Star  Disk  diagnostic 
package  consisting  of  a recloatable  de- 
bugger that  displays  memory  and  regis- 
ters with  up  to  10  breakpoitns,  $15.  A 
disk  sector  repair  routine  that  reads  even 
sectors  with  hard  disk  errors,  $15,  A 
memory  test  that  detects  open  or 
shorted  data  and  address  lines,  $15.  And 
a disk  copy  routine  for  backup  with  a 
single  drive,  $10.  All  for  $35.  Add  $5  for 
mini  diskette.  Roger  Buck,  1122  Post  Dr., 
Rockford,  II  61108. 

FOR  SALE;  Centronics  306  Printer,  80 
col.,  100  cps.,  excellent  condition*  $750. 
Dick  Booy,  P.O,  Box  663,  Milwaukee,  W1 
53201,  (414)  445-9134. 

FOR  SALE:  Singer/Friden  HSP-30  30  cps 
printer.  Fast,  reliable  hard  copy.  Variable 
width  sprocket  feed  up  to  132  columns. 
64  character  ASCII  character  set  in- 
cluding BSt  FF  & VT.  Interfaces  with 
standard  parallel  I/O  port.  Complete  unit 
including  all  manuals  and  prints.  No 
special  software  drivers  or  timing  re- 
quired, Operational  and  like  new.  First 
$450  takes  it.  Roy  Love,  P,0*  Box  58,  Ash- 
ville,  ME  04607,  (207)  667-7225. 

FOR  SALE:  Apple  II  software  - cassette: 
16K  Blackjack  - multicolor  card  display, 
2-player  paddle  input,  full  Las  Vegas 
rules,  optional  auto-play  by  computer, 
sound  effects,  documentation  included, 
$10.  George  W,  Lee,  18803  St,  Christina 
Ave,,  Cerritos,  CA  90701. 

FOR  SALE:  SC/MP  microprocessor  eval- 
uation system  with  HEX  keyboard* 
Assembled  and  tested  with  documenta- 
tion. Includes  cabinet  with  power  sup- 
plies and  three  slots.  Asking  $150,  Send 
offer  to:  Mike  Ambler,  16855  Klee,  Sepul- 
veda, CA  91343. 

FOR  SALE:  9-track  Ampex  tape  drives 
with  vacuum  columns.  Motors,  vacuum 
pump  and  power  supply  included.  No 
documentation.  $250  each  or  best  offer. 
J.  Gamer,  Rt.  7,  Box  140,  MechanicsvNIe, 
VA  23111,  (804)  746  0640, 

FOR  SALE:  DATAMEC  Standard  8 level 
30  cps  paper  tape  readers.  Appear  to  be 
in  working  order,  and  I will  Include  dia- 
grams with  them.  The  units  are  very  com- 
pact, 3M  x 6"  x 4"  and  require  24  VDC  for 
the  stepper.  $25  each  or  $45/2,  includes 
shipping.  Ralph  K.  Strader,  401  Park 
Ave.,  Mishawaka,  IN  46544. 

FOR  SALE:  Business  System:  Imsai 
8080,  with  Z-8G  card,  44 K RAM,  Lear  Sieg- 
!er  ADM-3,  North  Star  Floppy  system, 
OAE  paper  tape  reader,  interface,  soft- 
ware and  connector  to  operate  any  par- 
allel fed  Centronix  printer,  (not  included)* 
Fully  operational,  includes  10  diskettes 
of  miscellaneous  software,  $3,000  in- 
cluding shipping.  For  further  informa- 
tion call  Ralph  Strader,  (219)  255-8488, 


FOR  SALE:  Dutronics  Z80  adapter  for 
SOL  $80,  NLS  15  Miniscope  $225, 
Modem  $150,  Paper  Tape  Reader  $20, 
Card  Reader  $35,  EPROM  programmer 
$15,  EPROM  eraser  $25*  G.  Lyons,  280 
Henderson,  Jersey  City,  NJ  07302,  (201) 
451-2905. 

FOR  SALE:  Two  Innovex  floppy  drives 
(compatible  with  the  Tarbell  & Peripheral 
Vision  interfaces);  three  8K  memory 
boards  (4MHz);  one  Alpha  Video  II  video 
board  (4MHz  compatible,  onboard  key- 
board port  with  5V  and  status  outT  IK 
buffer,  etc);  one  GRI  keyboard  (case  and 
connector  cable);  one  video  monitor  (as 
in  Computer  Warehouse  ad),  John  Whtf- 
fen,  443-6324/279-1 496t  Toronto* 

FOR  SALE:  Peripheral  Vision  floppy  disk 
drive,  interface  card,  cable,  documenta- 
tion, and  diskette.  In  good  working  con- 
dition. Includes  operating  systems  on 
floppy  and  everything  needed  to  work. 
$500  or  best  offer.  Will  also  trade  for 
working  TTY  terminal  or  equivalent. 
Pierre  duPont,  “Patterns'*,  Rockland, 
Delaware  19732. 

FOR  SALE:  TRS-80  programs.  Level  1 4K 
TRS-00  programs  include:  Graphic  Lunar 
Lander,  Slot  Machine,  Art  Program  with  6 
options  and  many  more*  Write  for  more 
Info  or  send  $12.95  for  set  of  four  graphic 
demo's,  Sandy  Sigal,  6851  Mammoth 
Ave.,  Van  Nuys,  CA  91405. 

FOR  SALE:  TRS-80  Sci-Fi  Games  (4K, 
LI):  Galactic  Blockage  Runner  space  war 
game.  You  control  your  ship  and  its 
weapons,  fight  off  enemy  attacks,  cope 
with  hazards,  to  run  the  blockade  and 
deliver  vital  supplies  on  time,  $9,95  for 
cassette  and  12  page  manual*  SASE  for 
game  list.  Tim  Quinlan,  219  Washington 
Ave*,  Chelsea,  MA  02150. 

FOR  SALE:  Imsai  with  full  motherboard 
and  connectors,  SDS  Z80  card,  24K 
500ns  memory,  3P-I-S  I/O  card,  Tarbell 
floppy  controller,  real  time  clock,  Tarbell 
tape  interface,  bus  terminator,  2708/2716 
EPROM  card  (w/2  2708’s)t  12  x 80  CRT 
with  built-in  modem  and  much  8080/Z80 
software.  Complete  documentation  on 
everything.  $2,000.  Judd  Ellmers,  (201) 
967-2645,  9 A.M.-5  P.M.  weekdays. 

FOR  SALE;  Univac  type  0769  Incremen- 
tal printer  30cps  132  column  63  charac- 
ters. Optional  drive  electronics.  Also  in- 
cludes optional  case,  enclosure,  and 
stands  (hinged  top).  Does  not  include  6V, 
— 42V,  24V  1 A power  supplies  or  system 
controller,  but  includes  schematics  and 
interface  manual.  Plus  3 cases  of  paper. 
All  for  $575  plus  freight.  David  Krivoshik, 
18  Newcomb  Pl.t  Elizabeth,  NJ  07202. 

FOR  SALE:  Fully  assembled  and  running 
Heathkit  H-8  computer  with  16K  memory, 
serial  interface,  GE  cassette  player  and 
Digital  DECwriler  II  terminal.  Software 
includes  BASIC,  Extended  BASIC,  Game 
Tape  and  Bio  Sine  Tape,  Also  included 
are  BASIC  programming  course,  and  all 
Heathkit  documentation,  $2,800  in- 
cluding shipping,  R.  DeMilta,  30  Man- 
chester Rd.,  Eastchester,  NY  10709. 
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This  8-bit  machine, 
by  itself,  is  as  versatile 
as  a lot  of  systems 
that  include  peripherals 


Be  sure  to  use  coupon  on 
page  28  of  this  magazine 
to  order  your  FREE 
Heathkit  Catalog! 


In  addition,  by  using  the  features  of 
its  built-in  Pam-8  ROM  panel 
control  program,  the  H8  actually 
allows  you  to  dig  in  and  examine 
machine  level  circuitry. 


Responding  to  simple  instructions 
the  "intelligent"  panel  displays 
memory  and  register  contents,  lets 
you  inspect  and  alter  them  even 
during  operation.  And  for  greater 
understanding,  the  front  panel 
permits  you  to  execute  programs  a 
single  instruction  at  a time.  The 
result  is  a powerful,  flexible  learn- 
ing tool  that  actually  lets  you  "see" 
and  confirm  each  detail  of  H8's 
inner  workings. 

If  you  need  further  evidence,  con- 
sider the  fact  that  H8's  system 


orientation  allows  you  an  almost 
unlimited  opportunity  for  growth. 

Memory  is  fully  expandable,  the 
8080A  CPU  extremely  versatile,  and 
with  the  addition  of  high  speed  serial 
and  parallel  interfacing  you  gain 
the  added  flexibility  of  I/O  operation 
with  tape,  CRT  consoles,  paper 
tape  reader/punches,  and  now  our 
new  floppy  disk  systems! 

The  H8  offers  superior  documen- 
tation including  complete  step-by- 
step  assembly  and  operation 
manuals,  is  backed  by  54  years  of 
Heath  reliability,  and  comes 
complete  with  BASIC,  assembler, 
editor,  and  debug  software  — 
others  charge  over  $60  for! 

H8,  simplicity  for  the 


System  Engineered 
for  Personal  Computing 
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